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The “ Review's” Special Offer. 

The announcement in our advertising 
columns of the reduced rate by which sub- 
scribers may secure the REvrEw for one 
year, and also the 
newer and progressive and enter- 
taining magazines, is a very attractive | 
We think it will be appreciated by the 


most 


one. 


members of the electrical fraternity, who are | 


thereby enabled to secure a literary magazine 
of merit for almost nothing; and, besides, 


receive each week a copy of the ELECTRICAL | 
REVIEW, the value of which modesty pre- | 


vents our telling. 
« ~_>e___——_- 

Electrical Decoration on the 
Fall River Line. 


Interior 


The advance of electricity along its many | 


lines of usefulness is nowhere more marked | 


than in the progress made in electric lighting | 


in the last few years. To even the most 






Fie. 


casual observer the wonderful improvement 
in this direction is strongly apparent. 
Perhaps as good an example as could be 
selected is afforded by a comparison of those 
two floating palaces, the ‘‘ Pilgrim” and the 
‘ Puritan” of the Fall River Line. The 
difference in the lighting of these sister ships, 
one built but a year after the other, is ve 
marked. The grand saloon of the ‘“ Pil- 
grim” is lighted by electroliers dropped from 
the ceiling and by bracket lights attached to 
the sides of the room. In the ‘‘ Puritan,” 
the large columns are belted round and 
round with clinging vines of black iron, 
studded with a profusion of incandescent 
lamps grouped here and there, resembling 
the flowers on the vines. In the large dining 
rooms the same difference vails. The 
‘ Pilgrim” is lighted by electroliers ‘sus- 
pended over each able, while in the ‘‘ Puri- 


losmopolitan, one of the | 





tan,” a trough of cream-tinted glass, filled 
with incandescent lamps, running down the 
| center the entire length of the room, dis- 
| penses a mellow glow of light. This also 
| ]eaves the room more open, which appar- 
ently increases its size. There are fully as 
| many lamps used in each steamer, but the 
| arrangement and disposal of them in the 
newer vessel affords a better and pleasanter 
means of dispelling the darkness, and illus- 
trates the rapid advance in the art of interior 
| lighting. 








Lighting Power of Are Lamps. 


In Berlin the civic authorities, in specify- 
| ing their requirements in respect of the elec- 
tric light, stipul: ited that the arc lamps to be 
| supplied in ‘* Unter den Linden” should be 
run with a current of 12 amperes, and give 
a light of 2,000, or, in some cases, of 5,000 
candles. Herr Elston considerably startled 
all parties interested, and gave rise to an ani- 
mated discussion, by affirming that the 
actual lamps did not, in point of fact, give 


light exceeding 500 candles, and that this 
materially affected the price of Jight pro- 
duced by electricity. The Allgemeine Elek- 
tricitiits Gesellschaft, of Berlin, instituted a 
series of experiments in the electro-technical 
laboratory of the High Schoul of Berlin, 
under Prof. Slaby; and, on the results of 
these experiments, Dr. Wedding gave a 
lecture, which itself gave rise to a good deal 
of discussion. Dr. Wedding asks, after 
considering the recent development of the 
demand for intense light, What is the mean- 
ing of the expression, ‘‘a 2,000-candle arc 
lamp ;” is it with or without a globe; is it 
at any given angle, or is it an average in- 
tensity ? 

The first difficulty in the research con- 
ducted in the High School was that which 
never fails to present itself, the imperfection 
of photometrical methods. Measurement of 








light in one direction is, with an arc lamp, 
not sufficient ; 
to the direction : 


the intensity varies according 
and measurements must | 


run through at least 90°, from a horizontal | 


direction to one vertically downwards ; or 
for a closed room, through 180°, from verti- 


' cally above to vertically below the lamp. 


The measurements hitherto made at various 
angles have been made with the aid of mir- 
rors. Dr. Wedding’s experiments were on 
one of the Unter den Linden 
lamps, a Siemens differential. 
The current supplied, as regu- 
lated by the Allgemeine Elek- 
tricitiits Gesellschaft, was 14 to 
15 amperes at 48 to 52 volts, 
produced by a Schuckert com- 
pound dynamo worked by the 
gas engine of the laboratory. 
The rooms were high, and the 
intensities in various directions 
were thus measured directly, 
without mirrors; the photo- 
meter used was Elster’s modi- 
fication of Bunsen’s. The car- 


1.—Direct CuRRENT Dynamo, Untrep STaTEs COMPANY, WITH ELEVATED Base. 


bons very rarely burn evenly; then the 
two sides are not equally 
by using two photometers, one on pee 
side, the average intensity may be found 
and recorded. The unit adopted was the 
German candle, trimmed so as to burn 
with a flame 1.8 inch high ; this nearly coin- 
cides with the English standard candle. The 
intermediate light chosen was produced by 
Albert gas burners ; any difference of color 
(one side of the photometer disc red, the 
other side blue) becoming, after some hun- 
dreds of observations, insignificant to the ex- 
perienced eye. 

The intensity in a horizontal direction was 
very small (without globe, average 196 can- 
dies); it rapidly increased till about 20° 








(about 1,150 candles), attaining a maximum 


(about Dy 014 candles), at about 42°, and then 
(Continued on page 2.) 











Some Recent Improvements of the United 
States Electric Lighting Company. 


The electric lighting apparatus of the 


| above company has always taken highest 


rank, not only in gencral efficiency, but in 
careful and intelligent work covering all the 
details of a first-class system. A perfect 
dynamo must result from correct work, done 


Fic. 2.—Brusu Howper. 

not only by the electrician, 
but the mechanical details 
must receive the close at- 
tention that can be given 
only by the skilled me- 
chanic with every facility 
at his command. The dy- 
namo of the United States 
Electric Lighting Com- 
pany (the Westinghouse 
Electric Company lessees), 
which we illustrate in this 
issue, has the benefits of 
many years of develop- 
ment. Patterns have been 
remodeled to take advan- 
tage of the best points in 
the dynamos of both the 
Westinghouse and the 
United States Companies, 
and the present dynamo 
is presented to the public by the manu- 
facturers as having no superior as a practical 
and efficient generator. The dynamo shown 
is carried on an elevated base, making it 
more accessible to the operator. The brush 
bolder is illustrated separately. Having two 
handles its adjustment can be conveniently 
aud closely regulated, but it is stated that 
once properly set, no change of commutation 
is required for changes of load, an excellent 
feature. The clamp screw is on the outside 
of the yoke where it is easy to get at. The 
brush holders are held in position, off or on, 
by a toggle joint acted upon by adjustable 
springs. The brushes therefore snap on or 
off with a quick spring action and are held in 
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either position without danger of accidental 
contact. The field magnets part along a 


horizontal plane so that by removing the | 


yoke and unbolting the two halves the 


upper half can be lifted away and the arma- | 


ture removed. Thisis convenient in cramped 
situations. The same construction enables 
it to be carried into restricted locations which 


would not be accessible to a dynamo built in | 


one piece. The armature itself is wound in 
a single layer upon a laminated core, practi- 
cally obviating the liability to heating. Ball 


bearings are used on both ends of the shaft. | 


The lower horn of the casting is hollow and 
serves as a reservoir for oil running through 
the bearings. Oil can therefore be supplied 
copiously and drawn off and returned to the 
cups without waste. 

The magnetic circuit breaker is shown both 


| 
| 
| 
| 


open and closed. This is supplied to fill the | 


demand for a_ device operating instan- 
taneously and with a certainty. One figure 


shows the circuit breaker locked in the posi- | 


tion for a closed circuit. The line wires are 


connected into the bottom of the two mer- | 


cury cups. 


These two cups are connected | 


by a wire bridge carried upon a pivoted | 


lever. This lever is lightly held against the 
tension of its counter spring by a trigger 
carried on the armature of a shunt magnet. | 
The pull of the magnet is against another 
tension spring, which may be so adjusted | 
that it will prevent movement of the arma- 
vure under a normal current—the whole ap- 
paratus being therefore locked on a closed 
circuit. Should a short circuit occur or a 
dangerous amount of current be induced 


may be adjusted to any degree of safety at 
the will of the operator. 

Two striking illustrations are presented | 
of recently designed switchboards, the work 
of the skillful and experienced artizans of 
Every electric 


the United States Company. 











| has been formed and expect to have the 
lights running within 30 days. The Thomson- 
| Houston or Westinghouse system will be 
used. The city has closed a large municipal 
contract, and expect that a large number of 











Fie. 3.—Matn Line Cut-Out, SHowrne BripGe Bock. 


light man will be delighted with the con- 
venience and compactness of these boards, 


as well as their handsome appearance. Other 


private lines will also be used. The circuits 
| will be run with first class weather-proof 


designs of some of the details of thiscompany’s | W!Te. Mr. Lynch has also secured the con- 


system are given in the REVIEw in this issue. 
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| tract for lighting of the Johnson Manufac- 
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Fie. 6.—ImprROvVED DyNAMO SWITCHBOARD OF THE U. S. CoMPANY. 


from any cause, the pull of the magnet is 
proportionally strengthened so that it over- 
comes the counter-spring and releases the 
trigger, whereupon the bridge is immediately 
thrown out of the cupsand the circuit broken 
This apparatus 


as shown in the other cut. 


Electric Lighting Contracts. 

Mr. Eugene T. Lynch, Jr., consulting 
electrical engineer, of this city, has recently 
secured the contract for the lighting of the 
town of Chatham of this State. A company 


| turing Company, North Adams, Mass. The 

| plant will be equipped with new Corliss 

| engine, several hundred incandescent lights 

| and a 85-light arc dynamo. This building 
will be wired under rules and regulations of 
the New England Electric Exchange. 





LIGHTING POWER OF ARC LAMPS. 
(Continued from page 1.) 

began to sink rapidly; at about 60° there 
was no light but shadow. The average in- 
tensity over the illuminated area was, without 
globes, about 1,228 candles. With globes, 
the photometric work was much more diffi- 
cult than without them. With three given 
globes, the average intensities were : 





| | 
Horizontal. Maximum. | ie. 
~ a ae | ee 
Globe I..... | 419 970 | 710 
TE AG: 519 1,093 | 77 
ae || ee 497 713 590 





The horizontal light was thus absolutely 
greater with a globe. On the whole, the 
loss ranged from 40 to 53 per cent.; and this 
may be diminished, by the use of a reflector, 
to a loss of about 32 per cent. Tracing out, 
in the strect lighting, the illumination of 
various points at a height somewhat less 
than that of a man’s head, a series of curves 
was obtained which show that, with the- 
average data given by the above measure- 
ments, and with the lamps at 26ft. 8in. above 
ground, the light necessary for reading 
(= 10 candles at 40in.) is obtained for a dis- 
tance of 53ft. from the lamps. The lamps 
are 137ft. apart. In the intervals the light 
sinks to 414 candles at 40in. 

Dr. Wedding thus finds the actual lighting 
power of the Siemens differential arc Jamp, 
as used in Berlin, with the globe on, to range 
from 510 candles directly downwards to 
1,183 in a downward direction inclined 40° 
to the horizon, and 640 at a downward slope 
of 5°. Dr. Wedding had the lamps clean 
and bright in the laboratory. His broad 
result is that with the most transparent of 
the globes supplied him, and with freshly- 
whitened reflectors, the average lighting 
power was 834 candles. Herr Elster, in 
actual street measurements, obtained an 
ultimate average of 641 candles; his earlier 
results were below this, being about 500 
candles. 





———__e =» eo _——_- 
Birmingham, Ala.— Birmingham Gas, 
Electric Light and Power Company has 
been formed by J. F. B. Jackson and others. 
Capital, $500,000. 


Ottawa, Ill.—-The City Electric Railway 
Company is organized at Ottawa to construct 
and operate an electric railway. 


McKinney, Tex.—The McKinney Electric 
Light Company has been incorporated by 
Wm. McGary, C. W. Hill and others. They 
will erect a plant at a cost of $20,000. 


New Cumberland, W. Va.--Albert Haigh, 
R. E. Lindsay and others have formed the 
New Cumberland Light, Heat and Power 
Company, with a capital of $50,000. 


La Grande, Oregon —-The Edison Electric 
Company bas been organized. The capital 
stock is placed at $15,000. Among the 
officers are A. H. Kerry, W. H. McDonald 
and H. Asser. 

Laconia, N. H.—The Winnipiseogee Gas 
and Electric Light Company has been or- 
ganized; capital stock, $50,000. The parties 
interested are John 8S. Crane, B. F. Drake 
and F. M. Rollins. 


Weston, W. Va.—A certificate of incor- 
poration has been issued to ‘*The Weston 
Electric Light, Power and Water Company,” 
organized for the purpose of manufacturing, 
generating and collecting electricity, and 
distributing and disbursing the same. The 
principal office is to be at Weston ; capital 
stock is $100,000, divided into shares of $100 
each, which are held by J. 8. Lewis, W. G. 
Bennett, John S. Mitchell, E. Ralston and 
W. J. Kitson, all of Weston. 


Martinsburg, W. Va.—A certificate of in- 
corporation has been issued to ‘‘ The Electric 
Illuminating Company,of Martinsburg, West 
Virginia,” organized for the purpose of 
obtaining and receiving the franchise and 
embarking in the business of supplying to 
the public within the corporate limits of 
the city of Martinsburg, electricity for light, 
heat and power. The principal office is to 
be kept at Martinsburg, and the charter is to 
expire on the first day of November, 1939. 
The sum of $500 has been subscribed to the 
capital. stock, ten per cent. of which has 
been paid in, with the privilege of increasing 
said stock to $50,000. The capital is divided 
into shares of $25 each ; of which Charles 
J. Faulkner, George M. Bowers, Stuart W. 
Walker, Charles G. Smith and H. C, Berry, 
all of Martinsburg, hold four each, 
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Oakland, Cal.—A certified copy of the 
articles of incorporation of the Pacific Tele- 
phone and Telegraph Company has been 
filed in thiscounty. The directors are Lloyd 
Tevis, John I. Sabin, W. F. Goad, E. 8S. 
Pillsbury, W. C. Gibbs, J. M. Quay and J. 
E. Hudson. There has been subscribed 
$100,000. 





Fic. 4.—Maenetic Crrcurir BREAKER CLOSED, 





Sioux Falls, 8. D.—The city council of 
Sioux Falls, 8S. D., have granted & charter to 
the Sioux Falls Electric Improvement Com- 
pany, a company of Philadelpbia capitalists. 
The company has a capital of $200,000, and 
its object is to establish a large plant for the 
manufacture of electricity for light, power 
and heat. 





Grand Forks, N. D.—General Manager 
Todd, of the Thomson-Houston Blectric 
Company, of St. Paul, is making arrange- 
ments and looking the ground over with a 
view of introducing an electric street rail- 
way next spring. Seven citizens have 


offered their signatures for a thousand dol- 
lars each as a bonus. 
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fchome, Wash.--The Fairhaven Electric 
Light, Power and Motor Company has been 
organized ; capital stock, $100,000; J. F. 
Warden, G. W. Black and Pierce Evans, 
incorporators. 


Rock Falls, I!l.—Rock Falls Electric 
Company, at Rock Falls; for lighting, 
power and heating ; capital stock, $25,000 ; 
incorporators, A. C. Stanley, J. M. Bick- 
ford, B. F. Kadel. 


Chicago, Ill.—Chicago Aluminum Pro- 
ducing Company, at Chicago, to manufac- 
ture aluminum and alloys; capital stock, 
$600,000 ; incorporators, H. G. Bruson, H, 
Booth, E. P. Hurd. 


Ottawa, Ill.—-The City Electric Railway 
Company, at Ottawa, to construct and oper- 
ate an electric railway ; capital stock, $125,- 
000 ; incorporators, L. B. Merrifield, L. E. 
Enyart, W. N. Stend. 

Chicago, Ill.—Maullins’ Silacatoor Copper, 
Brass and Bronze Company, at Chicago ; to 
use a patent burnishing process in bronze ; 
capital stock, $250,000 ; incorporators, C. T. 
Trezo, D. T. Cameron and Williston Fish. 

Brockton,Mass.—The Waters Time Switch 
Company was incorporated at Brockton, 
Mass., with a capital of $25,000, for the 
manufacture of electrical apparatus. Moses 
E. Hatch, president; W. F. Jones, treas- 
urer. 

Rockland, Me,--The Rockland City Coun- 
cil contracted with the Eastern Electric 
Light Company, of New York, for 40 are 
lights. Work will be commenced at once, 
and the city of Rockland will be illuminated 
by March 1. 

East St. Louis, Mo.—The Atwood Elec- 
tric Company, at East St. Louis; for the 
purposes cf selling an electric lamp for loco- 
motive head lights, etc.; capital stock, $500,- 
000; incorporators, L. C. Atwood, E. B. 
Roth and C. C. Weaver. 

Connellsville, Pa.—A charter was granted 
at the State department to the Electric Com- 
pany of Connellsville, Fayette county; capi- 
tal, $30,000. The directors are John D. 
Frisbie, J. M. Reid, J. S. McCaleb and 
Charles Davidson, of Connellsville, and Ellis 
Phillips, of New Haven. 

Sherman, Tex.—The Sherman and Deni- 
son Electric Railway and Power Company, 
to build an electric railway from Denison to 
Sherman, has organized; N. M. Lee, of 
Sherman, president ; C. W. Lewis, secretary, 
and A. W. Acheson, treasurer. Work is to 
be started at once. The distance is about 
seven miles. Capital stock, $300,000. 

Santa Fe, N. M.—The following has 
been filed at the office of the Territorial Sec- 
retary: The Electric Light Company, of 
Raton ; incorporators, Russell Marcy, Harry 
Wigham, Fred. Bruggeman, Geo. W. Cook, 
Martin A. McMartin, Sam’l T. Rush and 
Chas. H. Fox; capital stock, $10,000. 
Principal place of business, Raton ; life of 
corporation, 49 years. 

Tuscola, Ill.—A syndicate of this city 
was granted the right by the city council 
to put in an electric light plant with the free 
use of the streets. The company insists on 
an extension of the term to 15 years before 
it will begin operations. The syndicate is 
composed of A. W. Wallace, D. A. Con- 
over, Rice Irwin, E. C. Finney, William 
Kissell and Brown Irwin. 

Camden, N. J.—Articles of incorporation 
have been filed in the Camden county clerk’s 
office by the Columbia Electric Light Com- 
pany. The objects of the corporation are to 
lay and maintain conduits for electric lights 
and power. The capital stock is $100,000, 
with $2,000 paid in. The corporators are 
William P. Fogg, A. 8. Groom and Jobn H, 
Jenkins, all of Philadelphia. 
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Rochester, N. Y., has ordered the re- 
moval of all ‘‘dead ” wires on poles in that 
city. The wires of the fire alarm service 
that were not in use were taken down first, 
the city thereby setting an example to the 
private corporations. The telephone com- 
pany and the writing telegraph company are 
supposed to have up a number of ‘‘dead” 
wires, which this order was aimed to reach. 
Every city is better without ‘‘ dead” wires, 
and the electric companies generally would 
remove them promptly were it not that{they 
are so often restricted by legislation that 
they cannot replace such wires when they 
are needed again. 





The subscriber who is not satisfied with 
the ELecrricaL Review this week is hard 
to please, to put it mildly. The table of 
contents is particularly interesting and valu- 
able. 


There were two deaths from suffocation by 
gas in New York last week. A certain 
alleged electrical engineer, under contract 
with the State of New York to execute 
criminals by electricity, should investigate 
this matter and see if it was not ‘‘ high ten- 
sion” gas from the Westinghouse wells at 
Pittsburgh. 








Lighting by means of electricity is becom- 
ing more and more a work of art. The 
flexibility of this means of illumination gives 
a wide field to the artist, architect and en- 
gineer, and the gentlemen of these profes- 
sions are improving their opportunities. It 


is safe to say that interior decoration and il- 
lumination of the homes of the rich, and of 
the newer public edifices, were never so com- 
plete and beautiful. 





New York capital is evidently realizing 
the attractive field for investment presented 
by the electric lighting field. A recent large 
investment is in the Municipal Electric Light 
Company, of St. Louis. An electric light 
company, with a time contract for city 
lighting and a franchise, is about as safe an 
investment as capital can find, and the only 
strange thing is that our moneyed men have 
been so late in discovering it. 





It will not add to the peace of mind of 
the many lonely night operators of this 
country if it becomes fashionable in insane 
circles to visit telegraph offices in country 
towns. The recent battle for life that 
a telegraph operator in Connecticut had 
with an escaped maniac was an experience 
he will never forget, and only the timely 
arrival of a railroad track watchman saved 
the dot and dash artist from death. We sus- 
pect there will be few unarmed night opera- 
tors hereafter. 


There are a sumber of excellent points 
made by Mr. P. B. Delany in his paper 
concerning railway telegraphy, published in 
this issue. Railway corporations should see 
that their electrical equipment is the best 
attainable,and provide better pay and better 
convenience for the telegraph operator and 
train despatcher, for on these men the safety 
of all travel most largely depends. We 
think the telegraph service of the railway 
corporations of the country is now much 
improved, and is improving, and to this end 
the Association of the Railway Telegraph 
Superintendents has had a very beneficial 
influence. 


MR. CARTY’S PAPER BEFORE THE 


ELECTRIC CLUB. 

It is not often that the author of an 
electrical paper gratifies his hearers with 
a description of hitherto unobserved phen- 
omena. Mr. Carty deserves the credit of 
first calling attention, so far as we know, 
to the fact that on a telephone circuit which 
is acted upon inductively by other telephone 
conductors, # neutral point exists where 
cross-talk, as it is called, is not found. 

The experiments which are adduced to 
prove this fact and the mutual relation be- 
tween the several experiments, from which 
it is argued that cross-talk is caused by elec- 
tro-static rather than electro-magnetic induc- 
tion, are certainly very interesting. and preg- 
nant with suggestions of lines of investiga- 
tion along which it would be profitable to 
work with a view of iessening this great 
drawback of cross-talk in practical tele- 

hony. 

Mr. Carty’s argument is so clear that after 
a careful perusal of his paper one is at first 
inclined to admit without controversy that the 
cross-talk cannot be caused by electro-mag- 
netic induction, in the usual sense in which 
that term is used ; yet, a moment’s reflection 
reminds one that whenever cross-talk is 
heard it pre-supposes the flow of electro- 
magnetic currents in the coils of the receiv- 
ing instrument, and it is not at all clear to 
our minds how this indisputable fact can be 
reconciled with a purely electro-static induc- 
tion between the two telephone lines. 

In the last paragraph of the paper men- 
tion is made of the fact that it is quite pos- 
sible theoretically to both refract, reflect and 
cause to disappear, by interference, these 
waves of electro-magnetic or electro-static 
induction. 

Mr. Carty should be congratulated upon 
having written an original paper which con- 
tains several valuable finger posts. 





WIRE GAUGES. 


It is now some years since the souls of 
men have been tormented by the ‘‘ wire 
gauge question,” which was first seriously 
agitated in this country by the National 
Electric Light Association in the freshness 
of its youth, when it yearned after useful 
things to do for the traditionally benighted 
electric light man. The subject, after three 
or four committees had wrestled with it for 
years, finally received its quietus through 
the zealous efforts of a committee which 
brought in a mathematical report of such 
magnitude and intricacy that by common 
consent the Association adopted the report 
and tacitly tabooed any furtber discussion 
of the question. The National Telephone 
Exchange Association also wrestled with 
the subject, but its adopted gauge was never 
used by its members. 

It has now remained for an Englishman by 
the name of Trotter to resurrect the whole 
subject by unfortunately discovering that 
although the dozen or so Birmingham gauges 
now in use vary slightly from each other, yet 
they all follow very nearly a certain logarith- 
mic curve ; and he suggests a new wire gauge, 
the basis of which sball be a logarithmic 
series in which at any part of the scale the 
weight of the preceding size is 25 per cent. 
greater and the succeeding 20 per cent. less 
than the size from which one starts. This 
is beautiful, no doubt, and would afford 
excellent playground for mathematicians for 
some time ; yet let us profoundly trust that 
the wire gauge question may remain latent 
for a long time, or if a committee must be 
appointed to look into the matter again, let 
it be of men tried and true who will solemnly 
promise beforehand to always report progress 
and ask for more time. 








ELECTRICITY AND CIVILIZATION. 

All who are engaged in electrical profes- 
sions will read with pride the eloguent words 
of Lord Salisbury, the British Prime Minis- 
ter, at the dinner of the Institution of Elec- 
trical Engineers in London. In this remark- 
able speech the Premier placed electricity 
before gunpowder, the printing press and 
even the steam engine itself. In speaking 
of the electric telegraph he says: 

‘*When you ask what is the effect of the 
electric telegraph on mankind, I would ask 
you to think what is the most conspicuous 
feature in the politics of our time, that occu- 
pies the thought of every statesman, and that 
places the whole future of the civilized world 
in a condition of doubt and question? It is 
the existence of these gigantic armies held in 
leash by the various governments of the 
world, whose tremendous power may be a 
guarantee for the happiness of mankind and 
the maintenance of civilization, but which, 
on the other side, hold in their hands powers 
of destruction which are almost equal to the 
task of levelling civilization to the ground. 
And what gives those armies their power ? 
What enables them to exist? By what 
power is it that one single will can control 
these vast millions of men. and direct their 
destructive energies at one moment upon one 
point? What is the condition of simultane- 
ous direction and simultaneous action which 
alone gives to these vast armies their vast 
power? Itis nothing else than the electric 
telegraph !” 

These are remarkable words, but pone 
the less so is his tribute to the possibilities 
of the electric motor wherein he says : 

‘*Now an agent has been discovered b 
which the force of the steam engine, sti 
confined to its own center, can be carried 
along far away from its original source to 
distances which are already great, and which 
science promises to make more considerable 
still. I do not despair of the result that this 
distribution of force may scatter those ag- 
gregations of humanity, which, I think, it 
is not one of the highest merits of the dis- 
covery of the steam engine to have produced. 
If ever it shall happen that in the house of 
the artisan you can turn on power as now 
you can turn on gas (and there is nothing in 
the essence of the problem, there is nothing 
in the facts of the science, as we know them, 
that shall prevent such a consummation 
from taking place)—that distribution of 
power should be so organized——you will then 
see men and women able to pursue in their 
own houses many industries which now re- 
quire the aggregation of the factory. You 
may, above all, see women und children 
pursue those industries without that disrup- 
tion of the family, which is one of the 
most unhappy fesults of the present require- 
ments of the industries ; and if ever that re- 
sult shall come from the discoveries of 
Oersted and Faraday, you may say that they 
have done more than merely add to the 
physical force of mankind. They have done 
much to sustain that unity, that integrity of 
the family, upon which rests the moral hopes 
of our race, and the strength of the com- 
munity to which we belong.” 





RLECTRICAL NEWS. 


What is Transpiring in Electrical 
Circles in the Leading Cities. 


OUR BOSTON LETTER. 


Mr. L. H. Rogers, New Eogland represent- 
ative of the Brush Electric Company, has 
just secured a contract from the= Woon- 
socket Gas Company, of Woonsocket, R |., 
for a 600 light Brush alternator, which is to 
be run bya gas engine of the Otto type. 
Mr. Rogers has secured severa) orders for 
the Brush macbines during tbe last few 
weeks and they seem to be getting quite a 
foothold in New England. 

Newton, Mass.—The city fathers super 
vising the electric road now in-progress of 
construction were a little prejudiced against 
cast iron chairs for the rails. |Mr. R. T. 
White obtained permission to lay a piece of 
track on his ‘‘ Daisy” cast iron.¢hairs ; then 
to make a thorough test, he ‘p cured the 
services of an 18-ton street roller which hap- 
pened to be in the vicinity... After running 
the roller over the track for some time, and 
the chairs remaining perfectly true and solid, 
the city fathers expresscd themselves as 
thoroughly satistied. 

Abington, Mass.—An electric lighting 
company, ‘to furnish illumination for the 
towns of Rockland, Abington. North Abing- 
ton, and all outlying districts, is being 
formed. The capital stock will be $40,000, 
and arrangements are being made for 60 arc 
lights and 1,300 incandescent lamps. The 
gentlemen interested in this new scheme are 
Hon. Henry B. Pierce, C. N. Cobb, M. N 
Arnold, E. P. Reed, Albert.Culver, G. W. 
Kelley and O. M. Angler. 

A Com ears Banquet was given at 
Young’ s Hotel on last Tuesday evening, by 
a few of his electrical friends, to Mr. 
William J. Denver, president of the Boston 
Electric Club and first assistant general 
manager of the New England Telephoneand 
Telegraph Company. Prior to the dinner 
a reception was given, which was well at- 
tended. F.J. Boynton acted as chairman 
of the evening, and after the elegant repast 
had been partaken of, introduced the guest 
of the evening. Mr. Denver responded 
modestly and eloquently to the ovation he 
received, and testimonials to his worth and 
popularity were given by many present, 
among the speakers being the first president 
of the Club, Mr. Frank Ridlon, Mr. C. M 
Ransom, chairman of the board of directors ; 
Mr. J. R. Lovejoy and Captain William 
Brophy. Telegrams of congratulation from 
various points were read. 

President Whitney, at the annual meeting 
of the stockholders of the West End Rail- 
road Company, said he had but little to add 
to the official report, except to refer at more 
length to the newly-introduced electric sys- 
tem. It is because the community has been 
so anxious for better facilities that the direc 
tors have gone ahead so rapidly with the 
introduction of the system. We think, said 
Mr. Whitney, that we are on the right track, 
not only from a financia! standpoint, but in 
the satisfaction which the system gives the 
public. We hope to add new electric cars 
every day. 

Springfield City Fathers.—A party of 20 
gentlemen, representing the city government 
of Springfield, visited Boston last Thursday. 
The object of their visit was to investigate 
the workings of the electric cars now in 
operation on the West End road with a view 
to applying the system to the Springfield 
street railway. The early part of the day 
was devoted tothe work before them. They 
rode over the Cambridge line and inspected 
the power stationsen route. On their return 
to Boston a dinner was served at Young’s. 

Zeigler Brotbers, manufacturers of clec- 
trical apparatus, at 75 Federal street, Bc ston, 
are engaged in making the Hall tower sig- 
nals. Thisinvention virtually consists of an 
electro-magnet with a double cam piece, to 
which a rod with a red flag is attached, and 
working on a pivot between the poles of the 
magnet. When not in operation the flag 
hangs vertically, but when the circuit is 
closed by the approach of a train on the 
track for which the signal acts, the flag, by 
the attraction of the cam piece to the poles of 
the magnet, describes a quarter revolution 
ard hangs out horizontally. 

The Massachusetts Electrical Engineering 
Company is the title assumed by a firm of 
electrical engineers who have established 
their offices at 4 Post Office Square. They 
engage to give advice upon all electrical 
matters, to design and estimate upon electri- 
cal plants of all descriptions, to act as pur- 
chasing agents and supervising engineers, to 
make practical tests of electrical apparatus 
and calibrate instruments, and to investigate 
the — of and negotiate patents. They 
are very fortunate in having secured as a 
board of —, engineers such well- 
known men as W. Jacques, Ph.D., of 





the American Bell Telephone Company ; 
Prof. 8. W. Holman, of the Massachusetts 
Institute of Technology , and Mr. Edward 
Sawyer, of Shedd & “Sawyer, mechanical 
engineers. The firm is designed to fill a 
unigue place, and gives promise of becoming 
a valuable addition to the profession, 
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R. D. Wilson & Co. have on exhibition at 
their offices the Essick printing telegraph in- 
strument. It is an electrical typewriter, by 
means of which the message is printed in the 
presence of the transmitting operator in page 
form, and a duplicate is printed in, all re- 
ceiving stations on the line, whether the cir- 
cuit be short or long. The instrument is 
working perfectly over a half-mile loop, and 
will be connected with New York as soon as 
possible. The fact that only one wire is 
used is an important item in its favor, both 
as a matter of expense and also the conse- 
quent simplicity of the line work. It has 
iso been-actually proved that this instrument 
can be duplexed, and more than one mes- 
sage sent simultaneously over the wire in 
opposite directions. R. D. Wilson & Co. 
vill place the stock of the New England 
company which is being formed. 

Boston, Nov. 25, 1889 8. L. C. 


OUR WASHINGTON LETTER. 


To “‘ Reform ”’ the Electric Light.—-It will 
next be in order for the electric fighting syn- 
dicate to buy up Edward Bellamy. The 
Nationalist Club, which has been organized 
for the purpose of bringing about the reforms 
suggested in ‘‘ Looking Backward,” has 
fixed upon electric illumination as the thing 
most urgently needing reformation, and is 
vetting up a petition to Congress, asking 
that the control of this necessity be taken out 
of the hands of private corporations, and 
that the people of the District of Columbia 
be furnished with light at the actual cost of 
manufacture and distribution. ‘The Wash- 
ington branch of the Nationalists has been 
carrying on an extensive correspondence 
with the municipal authorities in the princi- 
pal cities for the purpose of getting informa- 
tion on this subject, and will state to tae 
legislators that the cost of illumination by 
electricity in cities of the United States under 
private control varies from 23 to 80 cents per 
light of 2,000 candle-power per night, whi.e 
the cost of those under public control is from 
13 to 20 cents per light of same power. 

Torpedo Test.—A board of naval officers 
has been appointed to supervise a test of J. 
N. Patrick’s torpedo, which is to be purchased 
by the government if it meets the require- 
ments of the Navy Department. This tor- 
pedo is propelled by a carbonic acid engine 
and is controlled by electricity. 

Lighting System Test.—The Loomis sys- 
tem of electric lighting is to be tried in the 
War Department building at Washington, 
at the expense of the Company, which has 
sent on a 100-light dynamo to be put up for 
exhibition to the authorities. 

Electric Work Recommended.— The annual 
report of the Naval Bureau of Equipment 
and Recruiting will recommend appropria- 
tions for electric. work as follows: For in- 
stalling the monitor ‘‘ Puritan” with an 
electric lighting plant, $20,000 ; for install- 
ing the United States ship ‘‘ Lancaster ” with 
an electric lighting plant. $10,000 ; for pur- 
chasing and installing electric search lights 
und their appurtenances on board ships of 
war, $25,000 ; for installing an electric weld- 
ing machine in the Boston Navy Yard, 
$12,000. The amount necessary for main- 
taining electric lights on board vessels of 
war already equipped is provided for in an- 
other item. 

Electric Lighting at Alexandria.—The 
Schuvler lighting plant installed in Alexan- 
dria, Va., last summer, having been run by 
the company during the trial period fixed by 
the contract, was inspected last week by 
Charles 8S. Pardoe, the electrician of the 
United States Lighting Company, of Wash- 
ington, D. C., who reported everything in 
good order and as required by the contract. 
The municipal authorities thereupon accepted 
the plant and ordered paid the amount due 
the company. Immediately after this action 
an attachment was served on the mayor and 
the finance committee in behalf of L. N. Cox 
and C. L. Neale, Jr., to stop the payment of 
the money due the Schuyler Company until 
claims amounting to $6,900 can be adjudi- 
cated. Mr. Cox, as agent for the Schuyler 
Company, secured the contract for the Alex- 
andria plant, and subsequently secured a large 
contract with the city of Lynchburg for the 
same company. On account of some tech- 
nical question the company failed to carry 
out the latter contract. Mr. Cox claims that 
he was not responsible for this result and 
should not be deprived of compensation for 
his services, hence this suit. 

Another Motor.—Still another street car 
motor is claiming attention in Washington. 
Benjamin C.\Pole is the originator of a 
scheme which is being worked out by a 
company with a view of operating street 
railways. The principle of Pole’s invention, 
which is the subject of several patents, is 
much the same as that of the Rev. Edward 
Everett Hale’s machine which was used in 
launching the ‘‘Brick Moon.” Mr. Pole 
proposes to place on each car two one-horse- 
power electric motors, and a primary battery 
to operate them, and to “‘energize” the power 
obtained from these motors into 20 horse- 
power without extra cost, except for the 
construction of a little machinery. He will 
have two large and-heavy fly wheels which 
can be thrown in and out of connection with 
the driving gear at pleasure. One of these 








fly-wheels, running free, will be set in motion 
by the electric motors, and when it gets 
“energized” up to the requisite horse-power 
it will be set to work propelling the car. 
While it is doing its work, the other fly- 
wheel will be getting up speed to take a 
turn at the same job. Where more than 20 
horse-power is needed it is only necessary to 
increase the weight of the fly-wheels. The 
practicability of this plan is declared as set- 
tled, from the fact that the projectors are 
building a large factory near Washington, 
and selling stock in the corporation. 
. C. M. 
Washington, D. C., Nov. 23, 1889. 


OUR CHICAGO LETTER. 


The Fire Marshal bas directed C. C. Has- 
kins, the city electric light inspector, to re- 
quire that an absolute switch shal] be placed 
on the outside front of each building into 
which wires enter to be used for power or 
lighting purposes. All are wires within 
buildings must be run in plain sight, except 
where pipes or lead covered cables are used. 
Outside of buildings wire must be placed on 
insulators and kept free from all other con- 
tacts, and must be kept sufficiently distant 
from windows and other openings to prevent 
accidental contact from within, or throug 
the washing of windows. Cleats must not 
be used, and insulators must be placed top 
end up. 

The Club.--A meeting of the Chicago 
Electric Club was held in their parlors on 
Monday evening last. A paper was read by 
B. E. Sunny, the title being ‘‘ The Use of 
High Tension Currents in Electric Light- 
ing.” After the discussion it was announce 
that the board of managers had elected F. G. 
Beach president to fill the unexpired term 
left vacant by the resignation of Mr. Barton. 
Mr. Beach is a gentleman well known in 
electrical circles, and is at present the general 
superintendent of the Central Union Tele- 
phone Company. 

The Sperry Electric Company report the 
following sales for the past week : Wythe- 
ville Electric Light Company, Wytheville, 
Va., 30 arc; Edison Machine Works, 20 
arc ; Hazelton, Pa., increase of 20 arc ; Pat- 
erson, N. J., increase of 80 arc; Leonard & 
Izard, 15 arc; Interstate Fire Alarm Com- 
pany, Omaha, 30 arc; Lehigh Valley R. R. 
Company, South Bethlehem, 30 arc; Bir- 
mingham, Ala., increase of 50 arc ; Spauld- 
ing, Jennings & Company, West Bergen, 
N. J., 10 are. 

The Sprague and United Edison Com- 
panies have removed from the Rookery 
Building to the Rialto, and are busy fitting 
up their offices. 

The Belding Motor Company report busi- 
ness steadily on the increase since their 
reorganization. 

Personal.—C. II. Cone left Tuesday for an 
extended northern trip in the interests of the 
Knapp Electrical Works and the Perkins 
Lamp Company.—F. S. Terry returned from 
the east Thursday, after an absence of six 
weeks. Mr. Terry was accompanied by his 
wife on the trip.—P. C. Burns, of St. Louis, 
was a recent visitor in the city. 

Central Electric Company.—In the last 
Chicago letter the writer neglected to men- 
tion, in connection with the article pertain- 
ing to the intended removal of the Central 
Electric Company, the fact of their having 
increased their capital stock to $250,000, 
also a change in the officers which is as fol- 
lows: Wm. H. McKinlock, president; G. 
A. McKinlock, treasurer, and F. W. Cush- 
ing, secretary. 

Mr. Cushing is a new and bright addition 
to the company and is well known through- 
out the West. His past experience and large 
acquaintance in electrical circles particularly 
adapt him for this position. D. B.I 

Chicago, Nov. 23, ’89. 








It is said that Mr. Edison has perfected a 
new cell for telegraphic use which possesses 
some remarkable points in its favor. A 
cylinder of zinc and inside this a thick stick 
of caustic soda in water constitutes the cell. 
It is claimed to have an internal resistance 
of only 0.025 ohm, and permits a discharge 
of 15 amperes, with an inappreciable loss by 
local action ; an E. M. F. of about one volt, 
and to be free from polarization and never 
needs cleaning. These are very wide claims, 
and if they are substantiated in practice, the 
cell will have an extensive field of useful- 
ness. 





The instrument statement of the American 
Bell Telephone Company for the month 
ended Nov. 20, and 11 months of the fiscal 
year, makes the following comparison with 


last year : 

Month Nov. 20. 1889. 1888. Increase. 
Gross output.... ... 8,763 3,861 *98 
Returned. ... ........ 2,929 2,452 vi 

Net output.... ..,. 884 1,409 “¥5%5 

Dec. 20. 1888-9. 1887-8. Increase. 
Gross output......... 52,157 49,661 2,496 
Returned....... ..... 22,827 21,488 1,389 

Net output......... 29,330 28,223 1,107 
*Decrease. 





OUR LONDON LETTER. 


ANNUAL MEETING OF THE ELECTRICAL 
ENGINEERS—ELECTRICAL AWAKEN- 
ING—OTHER SOCIETIES, 


To THE Epiror or ExectricaL REvIEw: 

Considerable public attention has been di- 
rected to the powerful position electricity 
has attained by the first of the annual din- 
ners of the Institution of Electrical Engi- 
neers, which took place at the Criterion 
restaurant on the 4th inst. The principal 
guest was the Marquis of Salisbury, and the 
president of the society, Sir William Thom- 
son, was in the chair. The dinner wasa very 
great success, all the best known members 
being present and every ticket disposed of, 
and Mr. F. H. Webb, the secretary, may 
congratulate himself upon the result of his 
efforts. Among those present were Sir 
George Gabriel Stokes, M. P., president 
Royal Society ; Sir Frederick Bramwell, 
Mr. Latimer Clark, past president of the 
society ; Mr. C. E. Spagnoletti, SirCourtenay 
Boyle, C. B., the board of trade assistant 
secretary; Sir James N. Douglass, Sir 
James Kitson, president of the lron and 
Steel Institute ; Sir Robert Rawlinson, K. 
C. B.; Professor A. W. Reinold, president 
of the Physical Society; Major General 
Webber, C. B.; Mr. W. H. Preece, Sir John 
Coade, K. C. M. G., president of the ILnsti- 
tution of Civil Engineers ; Sit Frederick Abel, 
C. B.; Mr. W. H. Christie, the Astronomer 
Royal; Mr. Alexander Siemens, vice-presi- 
dent; Mr. Gisbert Kapp, Captain A. E. 
Wrottesley, R. E., and Mr. R. E. Cromp- 
ton. 

The Marquis of Salisbury, who responded 
to the toast of Her Majesty’s ministers which 
was proposed by Sir William Thomson, after 
declaring he felt in the company of so many 
learned and distinguished scientists in the 
position of a profane person who has got in- 
side the Eleusinian mysteries, accused him- 
self as a member of the Foreign Office, which 
was so profoundly indebted to the discov- 
erics in electrical science, and which, he said, 
positively existed by virtue of the electric 
telegraph. Then, after referring to all that 
that branch of the science was capable of do- 
ing, Lord Salisbury called attention to another 
aspect, the facility for the distribution of 
power, and said that there was nothing to 
prevent that distribution being so organized 
that men and women could pursue in their 
own homes many of the industries now re- 
quiring the aggregation at the factory. 

The Marquis of Salisbury rose again to 

propose the toast of the evening. ‘* The In 
stitution of Electrical Engineers.” Refer- 
ring to the rapid growth, numbering already 
1,700 members, although not yet ayear old, 
and representing, as it does, the whole 
science of electricity, its application to teleg 
raphy, land and submarine, to telephony, to 
electric lighting, to the transmission of power, 
locomotion by electric railways, tramways 
and omnibuses, he said that Sir John Coade, 
as representing the Institution, might look 
upon himself as the father of a tremendous 
offspring, for the institution would evi- 
dently not remain barren. Every atom 
which an electrician brings to his great 
science will remain there to the end, as 
long as the intellect of man exists to apply 
the science. In asking those assembled to 
drink the good fortune and good health of 
the institution, he coupled with the trust 
the name of Sir William Thomson whose 
marvellous investigations, whose extraor- 
dinary inventions, the singular accuracy and 
practical character of whose science had 
been felt by everyone present in the practi 
cal carrying out of his work. If Faraday 
or Wheatstone have begun this work the 
historian will-record that no stronger hand 
ever assisted to carry on the sacred flame to 
future generations, than the h nd of the 
distinguished and gifted president of the 
evening. 
Sir William Thomson, in his reply, de- 
plored the loss in the last year of one of the 
greatest workers in electrical science and its 
practical application the world had ever 
seen—-Dr. Joule. He had laid the founda- 
tion of the great development of thermo- 
dynamics, which future generations would 
look on as the crowning scientific work of 
the present century. 

With regard to this dinner an evening 
paper last night states that the Institution of 
Electrical Engineers, though seemingly in so 
flourishing a condition, is in reality torn 
asunder with dissensions and its stability very 
seriously threatened. Started originally in 
1871 by telegraph engineers, and carried on 
by them successfully until incorporated 
under its present title last year, it has now 
drifted away from its original purpose, and 
the scientists and the professors have man- 
aged to oust all the telegraph, railway, tele- 
phone and cable representatives from the 
management with the exception of the past- 
presidents, who are irremovable from its 
council. Such action culminated in the 
exclusion from the Institution’s dinner last 
week of all representatives of the ‘‘ letter 
carriers,” as the advocates of pure science 
have named the telegraph and telephone 
departments. In particular, Sir John Pen- 
der’s invitation was negatived by vote, 
which has roused the ire and indignation of 





the ‘‘ cable” members of the Institution, who 
number some 300. A strong protest has 
been addressed to the council, and an influ- 
ential committee, embodying not only the 
cable directors and managers, but also the 
railway, telephone and postal telegraph 
authorities, is being formed, resolved to 
recover their fair share of representation on 
the council, or to organize a new society 
where the large interests of these bodies shall 
not be ignored. Strong support will not be 
wanting, as the Marquis of Tweeddale, Sir 
Jobn Pender, Lord Sackville Cecil, Sir 
Albert Cappel, Sir Henry Mance, Sir James 
Anderson, and the directors and managers 
of the Anglo-American, Direct United States, 
Western Union, Eastern, Eastern Extension, 
South African, and South American Cable 
Companies and the large manufacturing 
firms, have joined in the protest. 

The Society of Arts hold their opening 
meeting on the 20th inst., when an address 
will be delivered by the chairman of the 
council, the Duke of Abercorn, C. B. Among 
interesting papers to be read before Christ- 
mas is one by the secretary, H. Trueman 
Wood, M. A., on ‘‘ The Paris Exhibition,” 
on December 11th, at which Sir Philip Cun- 
liffe Owen, K. C. B., will preside. In the 
Cantor lectures to be given January 20th, 
and each succeeding Wednesday to February 
10th, the subject will be ‘‘ The Electro-Mag- 
net,” the lecturer being Professor 8. P. 
Thompson. 

The Physical Society, of Exhibition Road, 
South Kensington, London, beld its first 
meeting for this session on November Ist, 
the president, Professor Reinold, F. R. 8., 
being in the chair. A paper was read by 
Mr. W. E. Gregory ‘‘On a New Electric 
Radiation Meter,” an ingenious arrangement 
which is so sensitive that an elongation of 
sodoop Of a mm. can be detected, and if 
placed at a distance of a meter from the os- 
cillator, the apparent extension is such as 
would correspond to a charge of temperature 
of 0.003° C. 

Mr. Gregory then gave a paper ‘‘ Ona 
Method of Driving Tuning Forks Elec- 
trically,” the fork to be arranged to make 
and break the primary circuit of a small 
transformer, the secondary circuit of which 
is completed through the electro-magnet 
actuating the fork. The prongs of the fork 
are magnetized and receive two impulses in 
each period. 

A paper by Mr. J. Enright ‘‘ On Electrifi- 
cations Due to Contact of Gases and Liquids,” 
the phenomena attending solution of which 
the author has lately been studying, by con- 
necting an insulated vessel in which the 
solution takes place with an electrometer, 
was left unfinished owing to the lateness of 
the hour, and was postponed. 

The Paris Exhibition closed on the 6th 
November, the attendance on the last few 
days being enormous. In the last list of 
honors to British subjects are Grand Officer 
of the Legion of Honor, Sir William Thom- 
son, F.R.S.. and Mr. J. Aylmer; Officers of 
Public Instruction, Mr. W. H. Massey, Mr. 
C. V. Boys, F.S.8., and Mr. Conrad Cooke. 
Among French electricians decorated are 
M. Mascart, Commander of the Order of the 
Legion of Honor; MM. Mencier, Sariel, 
Ilippolyte, Fontaine, Poteer and Weyher, 
Officers; MM. Berthon, Lecenteux, Desroz- 
iers, Monchel, Richard, Sautter and Sciama, 
Chevaliers. 

The closing of the Birmingham Exhibition 
last week was taken advantage of by the 
rough element and made a scene of noise 
and riot, The exhibition has been declared 
a great success, and the local charities are 
looking forward to receiving a substantial 
addition to their funds. 

The Swan United Electric Light Company 
have justified the rise in the price of their 
shares, and have declared a dividend of six 
per cent. for the year. The management and 
the directors deserve every congratulation on 
so good a result of their working. 

CHARLES FFRENCH. 

London, Nov. 13, 1889. 





One on the Electric Light Agent. 

A very good story is being told by électric 
light men about one of their fraternity who 
applied to St. Peter for admittance to 
heaven, basing his claims on the fact that he 
had been a truthful electric light agent, 
always accurate in his statements and repre- 
sentations, The guardian of the pearly gates 
expressed some doubt, but to test the appli- 
cant’s honesty opened the portals a few 
inches and told the electric light agent to 
look in and tell what he saw. A single 
glance blinded him, and he drew back with 
a look of amazement on his face. 

‘*Did you ever see anything like that ?” 
inquired St. Peter. 

**No, indeed,” was the reply, as the poor 
fellow shaded his eyes with his hand, ‘‘ that 
is the most brilliant light l eversaw. What 
can it be?” 

** Young man, you may go below,” replied 
the stern Saint, ‘‘that is a 2,000 candle-power 
lamp !’ 
In telling the story, the teller very natur- 
yf connects the victim with a rival electric 
light system, 
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«*, Spartenburg, 8. C., is rejoicing over 
the telephone exchange which has just been 
installed. At that point the Southerners are 
gradually becoming awake to the value and 
convenience of the telephone. 


«**; The Southern New England Telephone 
Company, of Connecticut, are now turnish- 
ing their subscribers with cards, which, on 
presentation at telephone stations outside of 
the State, will entitle the holder to communi- 
cate with his own residence or place of busi- 
ness without payment at the station from 
which he talks, the charge being made at 
the office where he is a subscriber. 

—_ as 


The Root Combination Binding-Post 
and Safety Fuse. 

We illustrate this week a very simple and 
ingenious combination binding-post and 
safety fuse which is now being manufac- 
tured in large numbers for the patentees, 
Howard C. Root and John C. Reilly, who 
know a good thing when they see it. 

As constructed, the device forms a very 
compact and very reliable binding-post and 
safety-catch combined in one complete 
structure, which is of small size and cheap 
in cost of manufacture. The fuse itself is 
securely incased and thus fully protected 
from accidental injury from workmen while 
arranging wires and from exposure to atmos- 
pheric changes, as are also the contacts 
forming part of the fuse-circuit. Should 
the fuse melt at any time from passage of 
an excessive current, and thus produce a 
tendency to arc, the latter is prevented by 
the external high insulation afforded by the 
internal tube of rubber. 

The device has the great advantage of per- 
mitting the insertion and removal of the 
fuse without disconnecting any of the wires 
or disturbing any of the parts other than the 
pressure-screw, aud the insertion of fuse 
need not be made until all work of arrang- 
ng wires is finished. Upon removing this 
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screw from its position the tension of the 
spring has the effect of partially or wholly 
ejecting the fuse and its attached caps, so 
that a new one may be readily inserted, after 
which the restoration of the screw to its 
position completes the circuit as before. 

The device affords exceptional facitities 
for testing. By removing the pressure-screw 
and the fuse the two circuits or two branches 
of the circuit which terminate in the binding- 
post can be separately tested, one by contact 
with the binding- post portion of the structure 
and the other by inserting an insulated pin 
in place of the tuse, such pin then making 
contact with the spring, and through it with 
the part of the circuit connected to the shank 
without disconnecting any wire whatever or 
using tools for the purpose of opening any 
circuits or branches. This latter advantage 
is very marked when the device is to be used 
as a binding-post for insertion into a switch- 
board or other structure —such, for instance, 
as a cable-terminal head, where the shank 
and its exposed portions will be hidden and 
not accessible for the purpose of testing ; 
but by the above-stated use of an insulated 
pin capable of reaching into the central bore 
and making contact with the spring, this test 
can be very readily made. 

it makes such a snug arrangement as takes 
the fancy of telephone and telegraph people. 
who are rapidly adopting it. 





THE ELECTRIC CLUB. 


“A New View of Telephone Induction,” 
Presented by Mr. J. J. Carty and 
Discussed at Length. 


The lecturer at the meeting of the Electric 
Club, Thursday evening of last weck, was 
Mr. J. J. Carty, electrician of the Metro- 
politan Telephone and Telegraph Company. 
His topic, as previously announced, was 
‘*& New View of Telephone Induction,” 
and brought together a large number of the 
members of the Club, including many of the 
telephone men, notwithstanding the dis- 
agreeable weather of the evening. Mr. E. T. 
Gilliland, president of the Club, presented 
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| 
tween telephone wires is due to electro-static | 
rather than to electro-magnetic action. 

* T will first show a case of electro-static | 
induction between telephone wires in which | 
there is a neutral point at the center of the | 


| secondary wire, at which point there is no 


induction, while at the ends marked induc- 
tive effects are noticeable. 

In Fig. 1, H F and C D are two well insu- 
lated parallel telephone wires, each 200 feet | 


long, and placed one-eighth of an inch apart. | 


| # Fis open at one end and connected to 


ground at the other through a Blake trans- | 
mi‘ter, Z, in the ordinary manner. In front | 
of the Blake transmitter I place a vibrating 
tuning fork, which acts on the transmitter 
in the same manner as the voice. and 
which produces impulses on the line EH F 


of the same _ strength as voice cur 
rents. At the center of the line C D 


we have the telephone J’, and at the extreme 





Mr. Carty to the audience, among whom 
were S. M. Bryan and Herman Hollerith. 
of Washington, D. C.; Chas. Selden, of 
Baltimore; Dr. Leonard Waldo and H. L. 
Bancroft, of Bridgeport ; Stephen D. Field, 
of Stockbridge; N. T. Pulsifer, of Man- 
chester, Conn., besides a number of visitors 
accompanying resident members of the 
Club. Several of the members of the Ameri- 
can Association of Mechanical Engineers, in 
session in the city, were present, having been 
extended the courtesies of the Electric Club. 

Mr. Carty spoke as follows : 

‘‘A NEW VIEW OF TELEPHONE INDOCTION.” 

One of the most peculiar developments 
connected with the introduction of the tele- 
phone was the presence of remarkable 
sounds which were heard when the tele- 
phone line was of any considerable length. 
Sometimes it sounded as though myriads of 
hirds flew twittering by ; again, sounds like 
the rustling of leaves and the croaking of 
frogs could plainly be heard ; at other times, 
the noise resembled the hissing of steam and 
the boiling of water. Even a display of 
Aurora Borealis causes powerful currents 
in the telephone. ; 

At one time, I think it was in 1882, during 
the prevalence of sun spots and after the ap- 
pearunce of a comet, the auroral current be- 
came so strong on a line from Boston to 
Brockton as to operate a miniature are light 





whicb I improvised out of a pair of lead | 


pencil carbons and connected into the line. 
Some of these disturbances have 


been | 


more or less satisfactorily accounted for by | 


assuming differences of potential at the two 
ends of the line; by the sudden heating or 
cooling of the line; and by the passage of 
electrified bodies of air or clouds. 

Another very curious effect was observed 
when the first two telephone wires were run 
parallel to each other on the same cross-arm 
for the distance of even a few miles; it was 
found that although the insulation of the 
lines was high, a conversation carried on 
over one wire could plainly be heard on its 
neighbor. This overhearing is commonly 
called ‘‘ cross-talk.” As the number of tele- 
phone wires increased and their bunching 
together in cables became necessary, it was 
found that in addition to the cross-talk, 
there was another element of trouble added, 
which was due to the electro-static effect of 
the cable, and caused the voice to be trans- 
mitted in an indistinct and muffled manner. 
This evil exists to such an extent that where 
cables are used the speaking limit is soon 
reached. 

While a study of the strange noises heard 
in the telephone might be of interest, I shall 
in this paper limit myself to the considera- 
tion of cross-talk and to the action which 
takes place when wires are bunched in cables. 
In the simple case of inductive cross-talk 
first cited, in which two telephone wires are 
strung parallel on the same cross-arm, the 


presence of cross-talk is said to be due to | t 
is, | a matter of fact, the dotted line A Bshould 
| Slope off from the center toward the ends. 


dynamic or current induction ; that 
if a current commences to flow in one 
of the wires from north to south, it will 
at that instant cause an induced current to 
flow in the other wire in the opposite direc- 
tion, from south to north. As the telephone 
current is constantly changing its direction 
and strength, this explanation seems to apply 
and is the one given in the text books. 

This is the kind of induction referred to in 
the law of Lenz, and applies to induction 
coils and to parallel wires when the current 
is of sufficient strength. I shall speak of 
this hereafter as electro-magnetic induction. 
To-night, I shall describe some experiments 
which seem to prove that the induction be- 


| of the induced charge, as it would up- 
| necessarily complicate 


| ordinary subscriber’s Jine and instrument, 
| the effect is the same as when the line is open, 


| because the telephone current, even when 


| is not capable of producing a magnetic field 


ends the telephones X and Z. With the tun- 
ing fork at Z in operation, tones are heard 
at X and Z, but the middle telephone, Y, is 
silent. A study of the changes of potential 
produced in the wire H F' by the transmitter 
will give us an explanation of this phenom- 
enon. As is well known, the telephone cur- 
rent is an alternating one, and the potential 
of the line # F varies constantly and is 
changed from positive to negative many 
limes per second. ‘Tie wire H F' being 
open at H would be at the same potential 
throughout. It is assumed that at a given 
instant the height of potential at 7 would be 
represented by the dotted line / H; then 
the potential at H would be represented by 
the dotted line # G, and the total charge on 
E F would be represented by the rectangle 
EGH F. 
is of the minus sign. 
charge on # F’ pre-supposes the presence of 
a charge of opposite sign on C D, which 


We will assume that this charge | 
The existence of this | 


of sufficient strength to affect the neighbor- 
ing wire, or the magnetic effect is so smail 
that it is obliterated by the movement of the 
static charge. For convenience in some of 
the succeeding experiments, the disturbing 
wire will be shown open at one end. 

If there is no current flowing at the 
neutra: point, opening the wire at that point 
should have no effect on the telephones 
located at the ends. In Fig. 3, A Bis the 
disturbing wire with the transmitter JZ ar- 
ranged as before ; K is a key located at the 
neutral puint of CD. With the transmitter 
fin operation, no change is produced in the 
tones heard at the telephones X and Y by 
opening and closing the key K. If this in- 
duction were electro-magnetic, opening the 
| line C D would prevent current from flowing 

in avy part of the circuit. In Fig. 2 we 
| have another proof of the electro-static nature 
of telephone induction. A B is the usual 
disturbing wire with its transmitter Z. CD 
is the secondary wire with the telephones X 
and Y¥ located at the ends, as in the previous 
experiment. By means of the key K, the tele- 
phone X may be cut in and out of the cir- 
cuit. With the key open, the usual tones 
are heard at Xand Y. Now. if the induced 
current flowing in the circuit C D is due to 
electro-magnetic induction, upon short cir- 
cuiting the telephone X and thereby reducing 
the resistance of the circuit C D, the strength 
of the induced current should be increased 
and the tone at the telephone Y should be 
correspondingly louder. But this is not the 
case, as on closing the key the sound at Y, 
instead of being increasea, entirely disap- 
pears. This is because the charge on the 
wire C D finds an easy path to earth through 
the key, and such a small portion of the 
charge goes to carth through the telephone 
Y, that no audible effect is produced therein. 

Fig. 4 shows the disturbing wire A B 
arranged as before, but the secondary wire 
instead of being put to earth at both ends has 
its circuit completed by a second wire placed 
outside of the field of A B. With this 
arrangement, neutral points are found at 7’ 
and 7", while the usual disturbances are 
heard at telephones R and R', located at the 
ends. In this case a movement of the static 
charge takes place in the metallic circuit, 
causing at one moment a set of currents 
starting from 7" in both directions through 
the end telephones and meeting at 7’, and at 
the next instant the reverse takes place. 

I will now show some effects of electro- 
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would be represented by the rectangle A C 


Now, suppose the potential on H F' be- 
comes zero, owing to the operation of the 
transmitter, then the whole charge on H F 
gets to earth at the grounded end of FH F, 


| but the charge on C D has two paths to 


earth, one at (and the other at D. ‘This re- 
sults in two currents, as shown by the ar- 
rows, one flowing to earth through the tele- 
phone X and producing sound at X, and the 


other flowing to earth through the telephone | 


Zand producing sound at Z No current 
flows through the telephone Y, and conse- 
quently no sound is produced therein. 
Again, changing the potential of 7 F' causes 
a corresponding set of currents, but in op- 
posite directions, to those first described, 
meeting in the center and producing no 
sound in the center telephone, but causing 
the end telephones to give out sounds the 
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magnetic induction, at the same time sup- 
| pressing electro-static induction. 
| In Fig. 5, A B is the disturbing wire as 
| before, but grounded through a short thick 

wire at A. Instead of placing the tuning 
| fork in front of the transmitter Z and acting 
on it through the air, producing delicate cur- 
rents like voice currents, an automatic circuit 
breaker and five cells of Leclanche battery 
were connected in the primary circuit of the 
transmitter, thus producing in the line A B 
alternating currents of great strength. The 
secondary wire containing the telephones X, 
Y and Z is of the same length and at the 
same distance from the disturbing wire, as 
in the previous experiments. With the cir- 
cuit breaker at Z in operation, loud musical 
tones are heard at X, Y and Z, and the tone 
is the same in all three telephones, the neutral 
point in this case having disappeared. This 
is a true case of electro-magnetic induction, 














same as in the first instance. Inasmuch because short circuiting the telephone Y in- 
b. 
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as the line H F is opened at one esd and 
therefore has almost an infinite resistance, it 
is clear that this phenomenon is purely an 
electro-static one. 

In this and the succeeding experiments I 
have not attempted to give the exact shape 


and 
As 


the subject 
would not in any way affect the result. 


With the line # #’ grounded through an 


and the neutral point is still found. This is 


flowing in a closed circuit, is so weak that it 


*In explaining an experiment of Mr. Culley be- 
fore the Society of Jelegraph Engineers in 1875, 
Mr. Preece pointed out that in a certain telegraph 
line subjected to induction from a neighboring 
telegraph line, there wasa neutral point. I can find, 
however, no reference to this in Mr. Preece’s boo! 
on “ The Telephone,” and its practical application to 
telephone induction seems to have been lost 
sight of. 





creases the sound in the remaining telephones 
and leaving the short circuit on Y, and short 
circuiting the telephone X, still further in- . 
creases the sound at Z. This latter experi- 
ment furnishes a most striking contrast to 
the result obtained in Fig. 2, where by short 
circuiting the telephone X the sound was 
completely removed from the telephone at 
the other end of the line. 

Another proof that this is electro-mag- 
netic induction, is found in the fact that 
if the line be opened at Y, the sound disap- 
pears from all the telephones. If the line 
“A B were opened at A, the potential along 
the line would be constant, and the charge 
which A B would take would be represented 
by the rectangle A GH D, but when the 
line is grounded at A through a low resist 
ance, there is, of course, a fall of potential 
along A B ; the — drop, however, oc- 
curring in the secondary coil of the traps 
mitter Z, the line BH representing the 
height of pvtential at the terminal of the 
cvil and the electro-static effect which the 
line A B would have, is represented by the 
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triangle AH B. This triangle, although 
exaggerated in the diagram, is still much 
smaller than the rectangle A G H D and ex- 
plains the absence of electro-static induction 
between fhe wires, while the powerful cur- 
rent generated in Z and the comparatively 
low resistance through which it has to flow, 
accounts fully for the electro-magnetic 
effects observed. 

I have made a large number of laboratory 
experiments and observations on actual tele- 
phone lines, all of which point strongly to 
the conclusion that electro-magnetic induc- 
tion does not exist in telephone lines outside 
of the telephone and transmitter. This view 
of the subject applied to the theory of trans- 
positions of metallic circuits and to the 
action of wires in cables gives the only satis- 
factory explanation of observed phenomena. 

Now, we come to the imvortant question : 
Can this electro-static induction be pre- 
vented ? In answer to this, it can be said 
that the cross talk due to electro-static induc- 
tion can be eliminated by properly con- 
structed metallic circuits. But there still 
remains the mufiling effect referred to in the 
first part of this paper. This is sometimes 
called ** electro-static retardation,” and comes 
in wherever two telephone conductors are 
run close to each other for any great dis- 





which determined the length of the waves. 
These waves have been produced in various 
ways, and by means of large prisms of pitch 
and by metallic mirrors they have been re- 
fracted, focused and reflected. In fact, they 
have been found to obey much the same laws 
as light waves. 

I think it must follow from these experi- 
ments, that our disturbing wire, A B, is 
throwing off, laterally, waves of great 
length. and that these waves impinging upon 
the adjacent wire, C D, produce the various 
inductive effects -observed. 

Now, if by some means, these waves could 
be deflected from their course and prevented 
from falling on the wire, C D, it follows that 
there would be no disturbance whatever pro- 
duced therein. We know that if these waves 
were of the same length as light waves, this 
action could be prevented by the interposition 
of a properly-shaped lens of glass, or by a 
mirror ; or if they were of the length used 
in Hertz’s experiments, a lens of pitch or a 
metallic mirror would have the same result. 
Now, although the telephone waves are of 
great length, it seems possible that by inter- 
posing a properly-shaped dielectric or com- 
bination of dielectrics, that an interference 
or refraction might be produced which would 
have the desired result. 
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tance. Where telephone wires are strung 
upon poles and are at a distance of a foot or 
more from each other, this action is very 
small, but where they are bunched together 
in cables, a hundred or more within a two 
inch pipe, it is very great. It is a curious 
fact, however, that the amount of this 
trouble, other things being equal, depends 
on the character of the insulating nedium or 
dielectric, as it is called, but is independent 
of its specific insulation resistance, the induc- 
tion being less when air is used as an insula- 
tor than with any other substance among the 
materials adopted in practice. Dry cotton, 
paper and silk rank next to air in this respect, 
but when gutta percha or any of the rubber 
compounds are used the induction is much 
greater than with the other materials men- 
tioned. This peculiar property of an insu- 
lator, ¢. ¢., the facility with which it allows 
induction to take place through it, is called 
its ‘‘ specific inductive capacity.” 
present state of the art, then, the only way 
to overcome electro-sta‘ic retardation, after 


having an insulator or dielectric of the low- | 


est specific inductive capacity, is to increase 


the distance between telephone conductors. | 
It is evident that in underground systems | 


this distance can never be great. In all of 
our large city underground systems the space 








which is allowed for each wire is .125 of an 
inch. 

This putting wires underground in cities 
is the only bar to a universal system of tele- 
phony, and if direct air lines were built 
New York and Chicago would be placed 
within speaking distance of each other at 
once. 

To place telephone wires underground and 
maintain the same efficiency as in overhead 
lines, would require an insulation on each 
wire of over two feet in thickness, and in- 
stead of getting 50 pairs of wires into a 
three-inch pipe, as at present, a tunnel occu- 
pying balf the street would be required for 
one cable alone. When we considcr that a 
telephone office of even moderate size would 
require about a hundred such gigantic cables, 
it is seen how almost hopeless the case be- 
comes. 

Most engineers think that this difficulty 
is inherent in the problem, and that the 
electro-static action can only be overcome by 
separating the wires as already stated. 

In view of the recent researches tending 
to give us a deeper knowledge of the nature 
of electricity which have been conducted by 
Hertz and others, I think there is reason to 
hope that some other way out of the diffi- 
culty may be found. You are all, no doubt, 
familiar with those celebrated experiments 
wherein electrical undulations of many wmil- 
lion times per second were produced, and, 
although they were transmitted along a con- 
ductor with the velocity of light, yet they 
followed each other with such rapidity that 
nodal points were produced, the location of 
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This electro-static problem is one of the 
most important, and until within a year or 
two, the least studied, and is at present the 
least understood of all the various difficul- 
ties with which we are confronted, and the 
reward which awaits its proper solution is 
greater than that which fell to the lot of the 
inventor of the telephone itself. 

THE DISCUSSION. 

Mr. C. 8. Bradley: Mr. Carty, do you 
entirely discard the question of electric dy- 
namic induction? 

Mr. Carty : Yes, outside of the induction 
coil, if you mean by that, the induction 
caused by the magnetic field produced by 
the current flowing in the wire. 

Mr. Bradley : Do you not think it is only 
a question of degree, and that the electro- 
static charge is produced by the electro- 
dynamic induction, and the capacity of the 
wire is sufficient to absorb that charge when 
the impulse is of very low degree ? 

Mr. Carty : Let us refer to Fig. 1. The 
only way we can produce what I have 
called electro-magnetic induction in the 
wire CU D, would be by causing a current to 











flow in that circuit, and if you measure the 
resistance of that circuit, and calculate the 
current generated in your transmitter, you 
can readily see how small an effect the 
electro-magnetic induction must be with an 


open wire. 

Mr. Bradley : Yes, but the end at ZH has a 
certain capacity for static charge. 
quently a current can flow out and fill that 
up, as it were, and then, when the reaction 
takes place, flow back again. Also, in the 
wire divided in the middle, does the length 
of the wire have to correspond to these par- 
ticular cases ? 

Mr. Carty : These particular experiments 
were limited toshort lengths, but that would 
be the most severe test of what I have 
stated. 

Mr. Bradley : Were these lengths varied ; 
that is, did you take a length in some casés 
three or four times as long as in others ? 

Mr. Carty: Yes, 1 tried these precise ex- 
periments on lines varying from 50 feet to 
500 feet. 

Mr. Bradley: Of course the capacity of 
the wire and the electro-static charge would 
correspond. If the length was greater, the 
electro-static charge would be greater, and 
also the dynamic induction, so that the two 
would nearly counterbalance each other. 

Mr. Carty : L cannot reconcile the law of 
Lenz with the production of current in line 
C D, Fig. 8, with the wire open in the 
center. That law requires a closed circuit 
between the primary or inducing wire and 
the secondary wire. 

Mr. Bradley : But there is a difference of 
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the lag, which has to be taken into consider- 
ation in this case. That is, if an impulse 
started out from Bin Fig. 3 toward A, the 
lags in C D would bea factor. That being 
the case when the key was closed, it struck 
me the lag would be greater than when the 
~ was open. 

Mr. Carty: I do not quite get the entire 
drift of what you say; but referring to Fig. 
5, in that case what | call electro-magnetic 
induction opening the secondary wire stops 
the current, as it should according to the 
law of Lenz. No current whatever flows 
in the secondary wire in that case. This is 
the same thing which takes place when you 
shut off all the lights in this room. There 
would then be no current flowing in the sec- 
ondary wire of the converter. 

Mr. Bradley: It is a very complicated 
situation. 

Mr. Carty: Let us deal with one single 
impulse commencing to flow and I think the 
result will be found the same. I think it 
amounts to « demonstration in these experi- 
ments 

Mr. Bradley : Of course in the charge in 
Fig. 5 where you have this largely increased 
current, the electro-dy namic induction would 
so far excced the capacity of the wire that it 
would have no chance to hold a charge in 
any proportional comparison to what it 
would in the other cases. But, as you say, 
there is a point there which I do not under- 
stand. 

Mr. Carty: You can eliminate in Fig. 5 
the electro-magnetic induction from the 
secondary wire CD by opening it at any 
point. Say we open it at the center; if 
there were any electro-static induction pres- 
ent it would manifest itself at the end tele- 
phone. But it does not; you get silence 
when you open the wire at the center. 

Mr. Bradley : There is another thing ; the 
electro-static charge is discharged in this 
case and did not have the reflex action. 

Mr. Carty : I will show you on the black- 
board a diagram of an arc like circuit. 

This illustrates what I mean by electro- 
magnetic induction. Say we have three arc 
lights on each side represented by crosses. 
If we consider this wire (d) to be immersed in 
iron filings, the iron filings will be attracted 
with uniform force all along the entire length 
of the wire. But, if we test the power of 
that wire to attract light bodies, or in other 
words, if we test it with an electro-static 
voltmeter, we will find the attraction varies. 
When you get down to the center it is abso- 
lutely nil, there is none at all. That very 
thing will explain the failure of the attempts 
of many electric light companies to balance 
their wires so as to prevent them from inter- 
fering with telephone wires. Sometimes 
they get a balanced electric light circuit and 
they run a pew loop to put in more lamps, 
changing the position of the zero point, and 
bringing in induction again, just by putting 
in a lamp off in some far off part of the city. 
To my mind the difference between the two 
modes of induction is very well marked. 

Mr. Garratt: Referring to the point under 
discussion, it seems to me the effect of Mr. 
Carty’s demonstrations would lie in the fact 
that Fig. 5 would work either with a tele- 
phone current over A B, or a current such 
as he suggested in his paper, where there is 
considerable current. Do I understand cor- 
rectly, Mr. Carty, that it works in both 
cases ? 

Mr. Carty: It isacurious fact thatin short 
lines, if we use a telephone current under 
such conditions. we would not get any in- 
duction to speak of at all. 

Mr. Garratt : But would you not if it was 
a long line ? 

Mr. Carty: If long enough to be an actual 
telephone line, there would be. 

Mr. Garratt : [suppose you would produce 
electro-magnetic induction, which would 
be indicated by ringing a magneto bell 
placed there, by opening the circuit in the 
middle. You would stop the induction in 
both cases. 

Mr. Carty : Opening the secondary wire 
does not remove the electro-static induction. 

Mr. Garratt: Upon the telephone wire 
you would still hear it at X and Z. 

Mr. Carty : If there were electro-static in- 
duction. Hearing nothing there would 
prove there was no electro-static induction. 

Mr. Garratt: That is where the demon- 
stration would come in. Regarding the last 
point you mentioned, that possibly some 
mean’ might be devised to produce interfer- 
ence in these waves of electro-static induc- 
tion. In telephone vibrations, anything 
within the range of the human voice would 
be a very long wave, longer than the Hertz 
experiments. Has there been arfything done 
in that line to demonstrate that that can be 
accomplished, any experiments trying to 
make refraction, or to make these vibrations 
interfere ? . 

Mr. Carty: I do not know that it has ever 
been stated before, that the telephone waves 
were in any way related to Hertz waves. 

Mr. Garratt: No, that has not been stated 
before. 

Mr. Carty : I do not know of any experi- 
ments having been made on that subject, be- 
cause I never heard it spoken of before by 
anybody. That is simply an object of spec- 
ulation. I think the premises are sound. 





Mr. Garratt : 1 was wondering what con- 
clusions had been arrived at so far. 

Mr. Carty : I threw that out in the hopes 
that some of our members would come to 
some conclusion about it. 

Mr. Wetzler: Have you ever tried the ex- 
periment of leaving the line # F, in Fig 1, 
not grounded, but open--not grounded at 
either end ? 

Mr. Carty: Yes. 

Mr. Wetzler: What was the result ? 

Mr. Carty: I never tried the experiment 
with the transmitter at the end, because I 
think nothing could be obtained from that. 
[ put the transmitter in the center and found 
two neutral points. I have succeeded in 
producing neutral points in the line in any 
desired number, and iv locating them at any 
place. I did not go into that fully in the 
paper, as it becomes very much involved.and 
some of it is on its way to the Patent Office. 
(Laugbter.) 

Mr. Reed : Perhaps that which is on its 
way to the Patent Office provides that these 
neutral points shall be located just where 
each individual telephone is. 

Mr. Seely : I would like toaskif you have 
discovered the neutral point in lines H F of 
Fig. 1 and C J, when the lines were twisted 
in pairs ? 

Mr. Carty : Yes, sir. 

Mr. Seely: Do you find the same result 
in twisted wires as you have in the lines 
shown in the diagram ? 

Mr. Carty: Yes, where the wires are 
single. Where you are dealing with in- 
duction between two metallic circuits twisted 
together, the action is different from that 
which takes place between metallic circuits 
which are transposed. 

Mr..Seely : Do you find any marked differ- 
ence, if it is not a leading question, in the 
wires twisted in pairs ? 

Mr. Carty : I found that it was very diffi- 
cult in twisted wires to get them the same 
distance apart, but I did not find that the 
twisting had anything to do with it, except 
as it affected the relation of the wires ; that 
is, the proximity of the wires to each other. 

Mr. Seely: My theory is that in circuits 
twisted in pairs it does not eliminate the 
dynamic induction or cross-talk caused from 
dynamic induction. In the wires twisted in 
pairs there is a limit to the length of under- 
ground cables. 

Mr. Carty : I did not mean to say that it 
did not eliminate the dynamic induction. 
The effects of all kinds of induction, that is, 
the cross-talk due to all kinds of induction, 
is eliminated when properly constructed 
metallic circuits are used. That means, that 
if your metallic circuits run in a cable, the 
two sides of the circuit shall be twisted in 
pairs, and that if the circdits run on poles, 
they shall be transposed at intervals, de- 
pending on the intensity of the disturbance 
to which they are subjected. 

Mr. Seely : Such cables are now made of 
wires twisted in pairs. I presume from 
your experiments you are under the impres- 
sion they are not perfectly made as yet ; that 
in metallic circuits for telephone use, there 
is a tield for improvement. 

Mr. Carty: It would depend altogether 
on what you mean by the word ‘‘ perfectly.” 
If you mean perfectly as preventing cross- 
talk, there is very little to be desired, because 
in metallic circuits such as are constructed 
by the Long Distance Company, cross-talk 
and all outside disturbances are completely 
eliminated. But the difficulty that we still 
have after adopting metallic circuits is, not 
interference from other wires, but it is this 
muffling effect that comes in wherever tele- 
phone wires are run near each other. 

Mr. Seely : Then you do not believe that 
mufiling effect is caused by pairs in that cir- 
cuit ? 

Mr. Carty: Take the case of a single me- 
tallic circuit strung in space—then the entire 
action takes place between the two sides of 
the metallic circuit. 

Mr. Garratt: Mr. Carty, to return one 
moment to this question of interference, 
which troubles me ; referring to the lengths, 
I cannot see how an interference of vibration 
can take place ina less distance than one- 
half the length of the vibration. In the 
Hertz’s experiments that interference takes 
place in something less than 16 feet, the 
vibration being about 30 feet in length. 
Telephone vibrations being very long, 1 do 
not see how you can hope to effect inter- 
ference with these vibrations in an incon- 
ceivably short space which you must do in 
order to prevent induction between 100 wires 
lying in acable. You evidently have some 
notion how it can be done, although you do 
not state it. 

Mr. Carty : I have no notion, and if I did 
I think I would keep it to myself a little 
while longer. (Laughter.) 

Mr. Garratt: You get my point, do you 
not? 

Mr. Carty: It is very well taken. I did 
not intend to be definite ; I was studiously 
vague in the statement, as I should be in 
such a speculation. I think it is rather wild 
to apply that reasoning at all. 1 do not 
know in just what way it might be worked 
out, because it is a new thought; I do 
not thifk anybody knows. I do not 

(Continued on page 8.) 
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* * Work has been commenced on the 
electric railway power house at Sioux City, 
Iowa. Operations will be pushed forward 
rapidly. 

* * Tt is said that a Boston and Chicago 
syndicate has an option on St. Joseph’s 40 
miles of electric street railway until Decem- 
ber Ist, at $1,475,000. 


* * Memphis, Tenn., is to have an electric 
railway. The company is now fully organ- 
ized and at work, with the following roster 
of officers: R. J. Vivian, president ; Thos. 
H{. Allen, vice-president ; E. B. Trezevant, 
counsel ; John M. Peters, treasurer; E. R. 
Thomas, secretary. 


* * Several of the poles erected for the 
electric railway in Louisville, Ky., were cut 
down one night recently. Two of the em- 
ployés of the Louisville Bagging Company, 
which company is fighting the railway, have 
been arrested, charged with cutting down 
the poles. 

*.* The Albany Railroad Company, of 
Schenectady, N. Y., has applied for and re- 
ceived permission, from the railroad com- 
mission of that place, to change its motive 
power from horse to electricity, and also to 
increase its capital stock from $275,000 to 
$750,000. The change in motive power 
will be made immediately. 


* * A Mr. M. W. Dewey, of Syracuse, 
N. Y., has patented an electric refrigerator, 
based on the well-known fact that a current 
of electricity passed in the proper direction 
across the junction of two dissimilar metals 
cools the joint. Whilst Mr. Dewey’s appa- 
ratus is all right as far as the principle is 
concerned, its practical value remains to be 
demonstrated. 


* * Thomas A. Edison recently petitioned 
the West Orange, N. J., Township Committee 
for permission to put up poles and string 
wires for the purpose of conducting his ex- 
periments in electrical propulsion for street 
railroads. He wanted to put up poles 150 
feet apart on Watchung avenue, from his 
laboratory to Washington street, and run 
four wires on them. He agreed to take both 
down when the experiments were completed. 
Permission was granted. 


** The Madrid Tramway Company, 
which is an English one, is intending to ap- 
ply electricity to a line which is to run 
across the northern part of Madrid from east 
to west. It is intended not to use accumu- 
lators, but some method of direct electric 
transmission. The company has not yet 
decided on any system, and the London 
board is hearing the proposals of electricians. 
It is doubtful whether they will be allowed 
to use wire lines on postsin some of the 
crowded streets. 

——_* = e-—__—_ 


Electric Lighting in Central America. 


Sunsonate and Santa Anna, two adjoining 
towns in San Salvador, one of the provinces 
of Central America, are to be furnished with 
incandescent light plants, Westinghouse alter- 
nating current system. The New York 
agent of that company succeeded a few days 
ago in bringing negotiations for these two 
contracts to a favorable conclusion. Both 
plants are of 500 lights capacity, but an 
assurance has been given by the gentlemen 
from the South that this order is to be 
speedily supplemented by a much larger one. 

All the machinery necessary for the con- 
struction of these two plants will be shipped 
immediately, and an engineer from the staff 
of the Westinghouse Electric Company will 
accompany the shipment and personally 
superintend the installation of the plants. 

This innovation of shipping the entire 
machinery for a plant would have been con- 
sidered impossible a few years ago, but the 
Westinghouse Company, whose foreign busi- 
ness is growing more extensive every day, has 
been compelled to take this step, and to-day 
it is prepared not only to furnish the entire 
outfit of a plant of almost any capacity, but 
the company is also able to have one of its 
own engineers accompany the shipment and 
attend to its construction. 


A Standard Resistance Set. 
The cut below represents a standard re- | Consul. 

sistance, such as made by Johnson & Phil-| On Wednesday evening, November 20th, 
lips, of London. The one in use at their | the Magnetic Club gave a farewell dinner to 
works has been employed for the past 10 | Mr. James D. Reid, who is about to leave 
years, and calibrated from time to time, | for Scotland, his native country, as American 
shows no appreciable variation in its con- | Consul at Dunfermline. 
ducting properties. An ordinary resistance Mr. Reid was the friend and associate of 
coil of one megohm, made of wire, when | Professor Morse. He entered the telegraph 
used to take the constant of a battery and | service at its beginning, personally superin- 
galvanometer, obviates the necessity of | tended the construction of the first lines that 
making allowance for resistance of the | were built, and opened offices upon them. 
battery itself. When the resistance is as | As the business grew and lines were ex- 
high as the one here represented, very small tended, he was ranked as superintendent 


| 
Farewell Dinner to Mr. James D. Reid, 


} about one-third as much. 





elements, not larger than an ounce vial, 


answer every purpose for testing highinsula- | at one time holding this position under no 
tion resistances. Thisstandard resistance can- | less than four companies at once. He con- 


| and placed in absolute control of the systems, 
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RESISTANCE SET. 


not be made in round numbers. There is 
no correct indication of what their resistance 
will be until they are finished. 

We will suppose through this resistance 
you get a deflection of 50 divisions. 
divisions multiplied by 3.89 would show a 
constant of 194.5 divisions through a meg- 
ohm, as the constant is usually expressed. 
Or again, as sometimes expressed, one 
division through 9,725 megohms. 

A standard coil of one megohm costs 
something over £20 sterling. A resistance 
such as represented in this cut costs only 
They are used 
now very extensively by the submarine 
cable companies throughout the world. 

The one represented in the cut can be seen 
at the E. S. Greeley & Company, No. 5 
and 7 Dey street, New York, through whom 
others of the kind can be obtained from 


London. 
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PERSONAL, 

The many friends of Mr. Henry Brooks 
Cram are congratulating him on his marriage 
to Miss Julia E. Nickerson, at Boston, No- 
vember 2ist. The REviEw extends its 
sincere well-wishes to Mr. Cram. 


Mr. Adolph Schleicher, of the Otto Gas 
Engine Company, Philadelphia, is taking a 
tour around the world, traveling via San 


Francisco, Australia, the East Indies, etc., } 
and when last heard from was visiting in | 


Berlin. 


Mr. S. Ashton Hand has taken charge of | 
the Pascal Iron Works, Philadelphia, as | 


general superintendent. Mr. Hand is a 


skilled mechanic and will no doubt main- | 


tain the high standard of work sent out by 
the Pascal. 


Mr. Harold Leroy Brintnall, 


Saginaw, Mich., will receive the congratu- | 


lations of his many friends, as he and Miss 
Florence Miller are to be married this week. 
All good electrical men deserve to be made 


happy, and the Review heartily congratu- | 


lates Mr. Brintnall. 
emo - 


Fire at the Western Union. 

The morning of the 21st inst. a fire was 
discovered on the top floor of the Western 
Union building, at the corner of Broadway 
and Dey street. The fire was soon under 
control, when it was ascertained that a large 
quantity of copy paper and records had been 
destroyed. 

The matter however was of little value 


and the total loss sustained does not exceed | 


$1,500. 
The building is not insured. 
——6oee""" 


— The Electric Company has been or- 


ganized at Connellsville, Pa., with a capital | 


stock of, $80,000. John D. Frisbee is presi- 
dent, John L. Gans, secretary and superin- 


tendent, and E. T. Norton, treasurer. 





Fifty | 


of East | 


tinued in responsible positions until he was 
compelled by broken health to seek less 
arduous work. He has always remained in 
the telegraph business, and now severs his 
connection with it after 45 years of unbroken 
service. He is widely known, being prob- 
ably the oldest man in the electrical field, 
and is universally esteemed and loved be- 
cause of his blameless and helpful life. This 
‘* farewell” dinner was, therefore, an occa- 
sion of unusual interest. There were about 
150 men present, representing all branches 
of the telegraph service, among them being 
Walter P. Phillips, Geo. H. Usher, W. H. 
Baker, T. C. Martin, B. F., Ely, T. P.- 
| Scully, S. S. Garwood and F. W. Griffin, of 
| Philadelphia ; J.W. Tillinghast, of Buffalo; 
M. M. Prescott, of Pittsburgh ; T. C. Mason, 
of Chicago; H. E. Rawson, of Columbus; 
R. C. Edwards, W. L. Ives, George Hol- 
brook, T. W. Greene, E. F. Howell, Rev. 
| Dr. Meredith, Chas. P. Bruch, F. W. Jones, 
| F. W. Baldwin, D. B. Mitchell, E. C. 
Cockey, J. B. Taltavall, T. E. Fleming, M. 
J. O'Leary, and many others, the large 
dining room at Martinelli’s being crowded. 
Mr. W. J. Dealy, of the Magnetic Club, 
presided. After addresses by Mr. Dealy 
and George Holbrook and T. W. Greene, of 
the New York Telegraph Club, Mr. Reid 
was presented with a heavy gold medal, 
suitably inscribed. Mr. Reid, who was 
much affected, responded at first with diffi- 
culty. He expressed his appreciation of the 
honor done him and gave briefly an account 
| of his connection with the telegraph service, 


| interspersing amusing incidents of the early 
days. When he finished speaking, bag- 
| pipers, in highland costume, struck up the 
‘*Cambells are Comin’,” and the telegraph 
men sprang to their feet and upon chairs, 
waving handkerchiefs, clapping hands, 
| shouting and cheering themselves hoarse in 
; an ovation to Mr. Reid, which was as sincere 
| as it was enthusiastic. 
Addresses from Messrs. Usher, Garwood, 
| Jones, Edwards, Cockey and Ives, with bag- 


| pipes, recitations and singing, filled the time 
| until 12 o’clock. Wires from the Postal and 
Western Union companies were kept busy 
during the entire evening with messages from 
Mr. Reid’s friends throughout the country. 
but the operators were unable to handle 
| them all, and it was necessary to send many 
| of them by messengers from the main offices. 

Telegrams from J. H. Wade, Andrew Car- 
negie, C. W. Hammond, Alonzo B. Cornell 
and several others were read by the chair- 
mau, who expressed his regret that it was 
impossible to read them all. 

Hands were then joined about the table 
and ‘‘ Auld Lang Syne” was sung to the ac- 
companiment of the bagpipes, after which 
Mr. Reid shook hands with and said fare- 
| well to each of his friends as they left the 
room. In behalf of all of its readers of the 
telegraph fraternity, the Review also bids 
Mr. Reid God-speed. 

Another enjoyable dinner by officials of 
| the Western Union Telegraph Company and 

others was given Mr: Reid at Delmonico’s 
| Friday of last week. 





THE ELECTRIC CLUB. 
(Continued from page 7.) 

know that it will ever be worked out, but 
simply advance it to show that we have rea- 
son to hope that this electro-static difficulty 
may be evercome. Some engineers hold 
that itis inherent in the problem, and after 
I have shown that itis not, and that we have 
a right to expect that it can be overcome, I 
have accomplished all that I set out to inthat 
closing passage of the paper. For instance, 
if a man proposed tolift himself over a fence 
by means of his boot straps, we know that 
there would be no use in following that pro- 
position out. I wish toseparate this scheme 
from those of the boot-strap order. 

Mr. Davidson : I feel considerable diffi- 
dence in asking any questions in an assem- 
blage of this kind, where there are so many 
perfectly well informed upon the subject, 
but if t may be permitted, this question 
comes tome: That the electro-static induc- 
tion is not to be controlled entirely by the 
material that is used for theinsulation. For 
instance, if a material is found, assuming it 
to be a possible thing, which has no specific 
inductive capacity, and if wires were insu- 
lated by that material, would all these diffi- 
culties of induction between wires be avoided 
by the use of such material ? 

Mr. Carty: If you hada material of no 
specific inductive capacity, it would mean 
that you had a material through which no 
induction could take place, and it would be 
safe to say that no induction could take 
place through it. (Laughter). 

Mr. Davidson: Aside from the arrange- 
ment of the wires, the question to be dealt 
with in this case then is to obtain the 
material which has the lowest specific induct- 
ing capacity, and in that event, all other con- 
ditions being equal, you would have wires 
of greater capacity for doing work. 

Mr. Carty: Other things being equal, the 
best results are obtained when the insulating 
medium is of the lowest specific inductive 
capacity. After you have gotten that and 
want to get a still further improvement, 
there is only one course open, that is to sep- 
arate the wires. The competition, or rather 
the demand for an insulator of low capacity 
is so great, and the telephone companies 
realize so fully how detrimental capacity 
becomes when associated with considerable 
length of line, that anybody that can reduce 
the capacity even a hundredth of a micro- 
farad, has an advantage over other manu- 
facturers in competing for telephone work. 

Mr. Bradley : All these things shade into 
one another, and we say it is a question of 
degree. Conductors shade into non-conduc- 
tors, and electro-static induction shades into 
dynamic induction ; one thing shades into 
another. There is nothing definite in this 
world. We cannot draw our lines square, 
we cannot cut our edges right, they are just 
a little crooked. Everything is not just 
exactly right. You cannot get perfect insu- 
lators or conductors, so it is almost impossi- 
ble to solve problems in that way. We 
must combine the best insulators and con- 
ductors we can get, and then we have the 
best circuit. It looks to me very much as if 
these problems were to be solved by oper- 
ating the telephone by such astrong dynamic 
current that the electro-static is wiped out,and 
then treat the dynamic separately by doubling 
the circuit, making it metallic throughout. 

Mr. Carty: When you try to get a strong 
dynamic current in a line of several thou- 
sand ohms resistance, you find yourself 
using volts (laughter), and there you come 
right on to electro-statics again. To deal 
purely and simply with what you call dy- 
namic induction, you must have the voltage 
very low indeed. Notice in Fig. 5, the volt- 
age along wire A B is nearly zero. 

Mr. Field: I do not know that I can add 
anything to the general subject of discussion, 
but it runs through my mind that the ques- 
tion of static retardation in a telegraphic cir- 
cuit or cable, or in one of these telephone 
circuits, largely depends on the arrangement 
of the magnetic apparatus used. hat is, 
you can very much lower the static retarda- 
tion by using only magnets arranged so as 
to diminish the magnetic lag. I have done 
this in several pieces of apparatus, thus 
largely increasing the speed of the transmis- 
sion and diminishing the inductive effect of 
one circuit upon another, and I think here is 
a direction in which persons should experi- 
ment in endeavoring to improve telephonic 
transmission. 

President Gilliland: I want to thank Mr. 
Carty on behalf of the Club for his very ex- 
cellent paper, and the good results that will 
probably be produced in bringing out the 
discussion to-night 

Mr. Carty has just suggested that I sa 
something on this subject. I have had consid- 
erable experience in the telephone business 
and in making experiments, but I do not 
feel equal to talking on the subject to-night. 

On the occasion of our last meeting, I 
promised that we should have to-night a 
report on the condition of the Club. I want 
to say,on behalf of the Finance Committee, 
that they would like to have a little more 
time, and that ak out two-thirds of the mone 
that is required has«been raised + that is, it 
has been subscribed upon the condition that 
the full amount be raised. 
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The Easton System of Electric Lighting. 
The Easton system, although but recently 
brought before the public in the United 
States, is not in any sense an untried or 
experimental one, having been in successful 
use in the Dominion of Canada under the 
name of the Reliance system for nearly two 
years. Beginning by placing 225 arc lamps 
in the first year, the Reliance Company in 
the second year were enabled to place 1,175 
arc lamps. This record bids fair to be 
eclipsed by their third year’s experience. 
The Easton system is the invention of Mr. 
James W. Easton, and comprises an im- 
proved dynamo, arc lamp and accessory 
appliances for use in distribution of electri- 
cal energy in its varied applications. The 
Easton dynamo has the following especially 
novel features: The armature sections are 





automatically protected from over-heating, 
and ‘‘ burning out” of the insulation of the 
wire if short circuits occur in the commuta- 
tor. The device for mounting and driving 
the armature tightens automatically. The 
field magnet is so designed that the magnet- 
izing force is applied to the armature core 
uniformly throughout the mass, and mag- 
netic leakage is reduced. 

In the Easton system the connection is 
made by a firm, soldered joint at the surface 
of the armature itself, and the wires are sup- 
ported and protected from accidental injury, 
equally with the balance of the wire which 
composes the winding. These joints are at 
equal distances apart, and form convenient 
points for making connections between the 
armature and the commutater ; but as may 
readily be understood, a rupture of such 
connectors will not ‘‘ open the circuit,” but 
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will simply reduce the number of points of 
connection with the armature circuit. If 
every alternate connector in an armature of 
120 sections break, the same amount of arm- 
ature wire would be divided into 60 sections 
instead of 120. 

As a connector, a fusible metal was chosen 
in the form of a spiral spring of such size 
that the resistance for any given length is 
about one-eightieth of that of the copper- 
wire employed in the armature. But if a 
short circuit occurs in the commutator, the 
current that flows through that section of 
the armature melts the fuses almost instantly 
and the centrifugal force throws the melted 
metal away from the machine entirely. 
This leaves two blocks in the commutator 
connected together as one, and two sections 
in the armature acting as one double section. 

The type of armature is the Gramme. In 
the Easton system the shaft of the dynamo 
is a large screw-bolt that draws all the rup- 
ning parts firmly together. The normal 
strain of driving the armature keeps the 
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shaft perpetually screwed tightly. Observa- 
tion shows that the shaft makes about one 
revolution in ten million more than the arm- 
ature, commutator and mounting, during 
the first fifty million revolutions; and after 
that very little relative movement can be 
detected, as everything has come to a solid 
bearing. 

The pole faces of the field magnet are 
narrower than the length of the core face, 
and the tendency of magnetism towards the 
ends of the pole faces“is reduced, while 
powerful magnetizing force is now exerted 
upon the center part of the armature. The 
pole pieces are placed in an oblique position 
over the center of the armature in the Easton 
dynamo, in order to decrease the leakage 
from pole to pole through the ‘‘ atmospheric 
field” by increasing the distance from pole 
to pole to the greatest practicable extent. 


The field coils are in eight separate parts 
for radiation of the heat produced, and in 
case of accidental injury to a coil the remain- 
ing seven are sufficient to operate the 
machine in a more or Jess perfect manner until 
a new coil can be placed. The coils are 
wound on spools and may be removed from 
the bars entire. 

The shaft is large, but is reduced at the 
bearings, which are long, self-aligning and 
amply lubricated, carrying a supply of 
lubricant sufficient for a week’s steady 
running. 

The bearings have gun-metal bushings, 
which slide into iron shells and automatically 
lock themselves from rotation when they 
are slid home. 

The pole pieces are cast upon and embrace 
the magnet bars, which are round bars of 
cold-rolled soft wrought iron, and it is 
impossible for the pole pieces to get loose 
and damage the armature. The curve of 
potential around the commutator is a regu- 
lar one, closely corresponding to the theoret- 
ically correct curve. The low tension 
dynamo and the motor are based upon the 
same general design. 

The arc lamp used in the Easton system 
is a novel movement, invented by Mr. Easton, 
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and is very simple. It is a rack and pinion 
lamp, but has no further gearing. The 
escapement wheel is on the same shaft as 
the pinion, and integral with it in motion. 
The escapement is placed in a pivoted frame 
and is coutrolled by two magnets. The es- 
capement pallet has a movement from a 
very slow feed motion to one gradually in- 
creasing to a very fast feed or even a free 
descent of the rod uncontrolled by the 
pallet. The cut-out contact is solely gov- 
erned by the movements of the oscillating 
frame and only operates to cut out the lamp 
if the carbon fails to feed after about four 
or five times the proper intervals of time. 
The feed is steady and the light produced 
steady, white and silent. The adjustment 
is confined to a single screw, and by means 
of this the lamp may be adjusted to burn 
any length of are from ¥, to } inch, if desired. 
There is not a single spring, dash-pot or fan 
of any kind. 

The indicator is an ampere-meter or volt- 
meter, as the case may be, having a limited 
reading at the most sensitive part of the 
swing, and thus gives very distinct readings 











for very small changes in the volume or 
potential. 

The switchboard is unique. In its simplest 
form of a switch for one dynamo and one 
circuit, it consists of four binding posts 
carrying spring contacts and arranged at 
four equidistant points from a common 
center. A rotary disc bears two conductive 
strips and a projection adapted to operate 
an automatic switch which places the field 
coils in or out of the circuit before the 
switch is moved. If the machine is dis- 
connected from the circuit, the dynamo is 
on short circuit and the automatic switch 
will have the field coils out of the circuit and 
the machine will generate no current. 

The first result of rotary movement of the 
disc is to connect the dynamo to the circuit, 
but not into it, as the dynamo and work cir- 
cuits are still closec independently of each 





other. A further movement of the disc con- 
nects the dynamo with the work circuit, and 
the circuits are no longer closed independ- 
ently of each other. A further movement 
of the disc. by means of the projecting part, 
operates the automatic switch lever and con- 
nects the field coils into the circuit, and the 
dynamo begins to generate a current through 
the circuit. In the reverse action, the field 
coils of course are automatically cut out of 
the circuit first, and afterward the circuit is 
disconnected from the dynamo and left 
closed past the dynamo circuit, and totally 
removed from any connection thereto. Con- 
nections of improper polarity are thus im- 
possible. The loop switch and door cut-out 
is based upon the same principle of action, 
but have no automatic switch, as it is not 
ey * 

Mr. Easton is also engaged in working 
out the details of a transformer system inde- 
pendent of either a motor generator or the 
alternating current. Arc lamps will be run 
in series with the transformer in all proba- 
bility, therefore the current cannot be an 
alternating one. Mr. Easton is positive that 
he knows how to do it. He says the idea 
must remain his secret for yet a short 
time. 





— Mr. M. J. Francisco has fully demon- 
strated, at his residence in Rutland, Vt., the 
beauty, safety and convenience of electric 
lighting for household purposes. The house 
is — throughout by incandescent lamps 
of Edison manufacture, the current being 
supplied under the ‘‘three wire system.” 
In the reception room and library, ceiling 
lamps as well as brackets are used, and in 
the center of the piano is a music lamp. 
The kitchen has beside the brackets a drop 
stove light, and the cellars are illuminated 
with the same style of lamp and fixture. 
The latter are regulated by a swit¢h at the 
head of the stairs, so that before entering the 
cellar the lights can be turned on, and, after 
leaving it, put out. In the sleeping rooms 
the general switches are at the head of the 
beds, and can be readily operated by a simple 
movement of the hand at any hour of the 
night. The barnisalso lighted by electricity, 
the lamps being of the ceiling pattern, and 
placed in the room, the stalls and 
hay loft. The heating of the house is 

verned Se the thermostat being 
focated in the library. 
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-—— Mr. Owen Durfee has succeeded Mr. 
F. O. Dodge as treasurer of the Fall River 
Electric Light Company. 

—— The depot yard at Union, 8. C., will 
be lit up by electric lights run from the 
cotton seed oi] mill near by. 
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— The city council of Litchfield, Minn., 
has called a special election for November 
25, to vote on the issue of $225,000 bonds 
for water works and electric lights, 


=— The people of Sumter, 8. C., are 
well pleased with their electric lights. 
Twenty-five arc lights are used for the streets, 
The system used is the Westinghouse. 

—— The Edison Electric Illuminating 
Company, of Philadelphia, is preparing its 
system for the addition of an arc light to be 
operated on the same wires as the incandes- 
cent. 

—— The stockholders of the Marietta, 
Tenn., Klectric Light Company held a meet- 
ing recently and accepted their new charter, 
and permanently organized by electing 
officers. 

—— The Thomson-Houston Electric Light 
Company last week secured the contract for 
putting in arc and incandescent system at 
Camden, Tenn. The town is to be lighted 
within 60 days. 

—— Preparations are announced for the 
absorption of the Louisiana Electric Light 
and Power Company into the Louisiana 
Electric Company, which is to conduct the 
business on a vastly enlarged scale. 

—— Plattsburg, N. Y., has abandoned 
the idea of lighting its streets by the al- 
manac, and will hereafter run its electric 
lights every night in the year. Thus all the 
enterprising towns are giving the moon the 
cold shoulder. 

—— Owing to the great increase of orders 

of the Westinghouse Electric Company in 
Pittsburgh, a notice bas been put up in the 
various departments of the company’s works 
informing the employés that they will have 
to work overtime three nights every week 
during this winter. 
The Ball Engine Company, which 
has achieved so much of a nume in the man- 
ufacture of electric light engines, has made 
another departure in the engine line. They 
are now manufacturing a small 15 horse- 
power upright engine. It is to be used for 
naval purposes principally, acd will be a 
wonderful assistance to vessels for lighter- 
ing. 








The Congaree Gas and Electric 
Company, of Columbia, 8. C., was awarded 
the contract for 20 arc lights and 100 twenty 


candle-power incandescents. A 16 candle- 
power lamp was tested against a 20 candle- 
power gas jet. The committee on lighting 
immediately drew up the contract with the 
electric light company. This will probably 
wipe out the gas company at Columbia. 


—— The Safety Electric Light and Power 
Company, of New York City, has purchased 
from the Wéstinghouse Electric Company, 


of Pittsburgh, the 3,000-light alternating 
current dynamo, which attracted such great 
attention at the late electrical exhibition be- 
fore the delegates to the Pan American Con- 
gress. The machine was shipped direct 
from the exhibition grounds to its destina- 
tion. 

—— The Thomson-Houston Electric Com- 
pany reports the following sales of arc and 


incandescent apparatus for isolated plants : 


Arc. Ine. 
W. B. Durgin, Concord, N. H........... 200 
a Foundry Co., Springfield, 
Eikborn Mining Co., Bowlder, Mont... . 
Putnam Nail Works, Neponset, Mass... 
The Okonite Co., Passaic, N. J..... ... 
Pucanan & Lyall, Brooklyn, N.Y... . 
Standard Co’ Co.,. Boston, Mass... 
F. A. Kennedy, bridge, Mass....... 
Dunn & McCarty, Auburn, N. Y........ 
Feister Printing Co., Chester, Pa....... 
Kearney Paper Co., ry 4 Neb 
B.N =< “om 4) Duiss 
Balatka Bros., Chicago. 

Williams & Jerrems, Chicago, Ml....... 
Barnum Richardson M’f’g . 







s 88288555 


Chicago, Ill. 
Armour & Co., Chicago, Ill. ... 


By eke oe Dewver, Oa... 
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The Thomson-Houston Electric 
Co. reports the following sales of incandes- 
cent apparatus to local companies: Athens, 
Ga., 650 ; Somerville, Mass., 650 ; Elizabeth, 
N. J., 650; Tuscaloosa, Ala., 650; Sioux 
Falls, Dak., 75; Hastings, Minn., 300; 
Huntington, Pa., 650; Ottumwa Railway 
Electric and Steam Company, Ottumwa, Ia., 
1,300. 


W. H. Gordon & Company, 115 
Broadway, have their new catalogue of elec- 
tric light and power specialties ready for 
distribution. Its handsomely illustrated 
pages are filled with most of the latest and 
best appliances fully described, and should 
be in the hands of every electric light and 
power company. These will be cheerfully 
mailed upon request, and will tend to popu- 
larize this enterprising house. 


Shultz Belting Company. — This 
company is doing a fine business in the East, 
under the active management of Mr. A. B. 
Lawrence, with headquarters at 225 Pearl 
street. In point of adhesion the Shultz 
people claim for their belt that it is close 
grained and is pot porous lik» tanned leather, 
consequently there is a perfcct vacuum be- 
tween the belt and pulley which causes 
great adhesion on account «f the natural 
pressure of air, and no jumping of the belt 
on pulley. 


Bishop Gutta-Percha Company. 
—The new catalogue of the Bishop Gutta- 
Percha Company, New York, is particularly 
attractive, and illustrated in a manner that 
explains everything as it goes along. This 
company was established in 1847, and is one 
of the truly reliable and successful com- 
panies whose goods are in demand in all 
fields where the best and highest grades are 
considered. Manager Reed has recently been 
greatly increasing the facilities of the large 
factory, 420-426 East 25th street, and when 
these are completed the plant will be one of 
the most valuable in thecountry. Mr. Reed 
is to be congratulated upon the success of 
the company since he took hold of it, and 
we think it is largely due to his conservative 
and intelligent management that such a 
pronounced success has been achieved. 


The Standard Electric Company 
of Vermont.—This strong company, 
which has its works at St. Johnsbury, Vt., 
with general offices at 161 Franklin street, 
Boston, has recently opened New York 
offices. Mr. A. E. Rich, formerly con- 
nected with the Daft Electric Light and 
Power Company, will be in charge of the 
New York office as general selling agent, 
with headquarters at 286 Pearl street. The 
Standard Company, with a first-class system 
and a strong financial and technical manage- 


ment back of it, is sure to win success in the 
are and incandescent lighting fields. In 
locating a branch office in New York City 
in charge of a capable and enterprising rep- 
resentative, the Standard Company has not 
only shown its enterprise, but shows that it 
is awake to the value of the territory yet 
undeveloped in this city and vicinity, 

The Sprague Electric Railway 
and Motor Co.bave during the last month 
closed the following contracts for street rail- 
way equipments: Sioux City (Ia.) Electric 
Railway, 12 cars; Sherman (Texas) College 
Park Electric Belt Line 5 cars; Newark 
(Ohio) Electric Railway, 1 car; Milwaukee 
(Wis) West Side Street Railway, 10 cars; 
Nashville (Tenn.) and Edgefield Railway, 
10 cars; Nashville (Tenn.) South Nashville 
Railway, 10 cars; Salt Lake City (Utah) 
Electric Railway Extension, 10 cars; 
Youngstown (Ohio) Electric Railway, 6 
cars. In spite of the season of the year, the 
contracts of this company go on increasing, 
and a very large amount of construction 


work on their many railways will have to be 
carried on without intermission right 


through the winter, for extensions of coal 
roads, or upon railways which have never 
before been equipped with electricity, and 
which have adopted the Sprague electric 
system, 


A New Switch for Are Lighting. 
Electric light engineers, who have hereto- 
fore experienced difficulty in obtaining an 
entirely satisfactory switch for use in arc 
lighting circuits, will appreciate the new 
(double pole) switch shown in the illustra- 


The Tempering of Copper for Dynamos 
and Other Electrical Apparatus. 

The Eureka Tempered Copper Company, 
of North East, Pa., is largely engaged in the 
interesting work of tempering copper for 
use in electrical work. Mr. Almer Thomas, 
of that company, discovered this process for tions. 
treating copper more by accident than any It possesses a number of novel and excel- 
other way, three or four years ago, but it | lent features. The base and case are of 
was not brought to general notice until 
March of this year. 

The manufacturers claim that without any 
hammering process or the use of any alloys 
whatever, they are able to cast pure pig 
copper into solid castings. free from blow- 
holes or flaws. This in itself, we believe, is 
something that has never been done prac’ 
tically before by any smelting company or 
person. 

After casting they treat them in sucha 
manner as to temper it to any gauge of hard- 
ness they see fit, even to the point where it 
can be successfully used for edged tools. 
While it has no practical value for edged 
tools at the price they would be obliged to 
charge, yet as an experiment, they have 
made several knives and other edged instru- 
ments that have worked successfully and are 
first-class goods. 

If the tempering process made the metal , japanned iron, with glass face. The bush- 
brittle and easy to break, it would not be so | ings for leading in wires, and all other insu- 
important ; but, after they have tempered it | Jations, are of heavy porcelain, and the 
very hard, it still preserves all of its original | handle of vulcabeston, there being no wood 
toughness and fibrous nature. So much so | or combustible material used. 
that samples can be bent, when cold, double} The switch is easily adjusted, quick and 
and twisted in almost any shape by applying | certain ia action, and there seems to be no 
power, and still they will not break. This | possibility of ‘‘arcing.” It is strong and 
makes it specially valuable for commutator 
segments, commutators, dynamo shells, and 


everything pertaining to electric work where 
the conductivity of copper plays a part of 
any importance. 

This company has furnished samples and 
filled orders for these goods to nearly all the 
large electric light manufacturing companies 
of the United States, and have never as yet 
had one word of complaint, and have the 
assurance of several of the customers that 
the work gave good satisfaction and was far 
superior to drop forgings or hammered 


copper. 
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Decorative Electric Lighting in 
England, 


One of the finest effects possible to be at- 
tained by electric lighting will be when the 
light is completely concealed—when, in 
other words, the light is diffused, as in day 
time, coming from nowhere in particular. 
Attempts have been made to produce this 
effect by throwing the concealed light upon 
the ceilings, but they have not been very 
successful. On the grounds of a certain 
out of London residence, there is a large 
fountain 70 feet across, which, by a touch | tion. 
of aswitch in the drawing-room window, 
can be illuminated in the twinkling of an 
eye. by glow lamps below the surface of the A new method of arranging the leads in a 
water. Similarly beautiful effects are | distributing conduit is being adopted in 
familiar to the visitors of the big exhibitions, | Berlin. The leads consist of copper rods 
which now appear to have become perma- | which are placed side by side in a conduit. 
nent institutions in London. For producing | Iron cross-pieces are arranged at certain dis- 
effects of this sort, gas is of course useless; | tances apart in the trough, and they are 
it requires oxygen, whereas the electric fila- | covered with porcelain insulators for the 
ment glows in vacuo. The simple fact that sn = a ood Wye are 

: ‘ made in the porcelain ins ors to rece 
the electric light shines anywhere and sets | the cmneer talks which nm “ek ate 
nothing on fire suggests boundless possibil- | transverse square recesses to fit into the 
ities in an entirely new field of domestic— | notches in the insulators. The leads are fas- 
and, when the civic sense is fully developed, | tened down by clips. This system is being 
public—decoration. There is one firm of | adopted in connection with an extensive cen- 
electric fitters and designers which has the | tral station in Berlin. 
lighting of 22 large private mansions on | a 
hand at the present time. We know of 
another English firm—not of fitters and de- | 
erations the ein enter ara ioe | A® Snterestng light is chown upon the 
supplying of some 300 country mansions. honesty of purpose of the daily papers which 
All this says something for the prospects of | have done so much towards fomenting the 
pongo oe nag are already calling the fine | scare about the ‘‘deadly wires.” Dr. Van 

: - 
a ne ~ | der Weyde recently addressed a letter to the 
ELECTRICAL REVIEW, pointing out the ab- 


surdity of some of the statements that have 
recently beeu going the round of the press. 
He said that he first sent the letter to three 
of the dailies, wishing to publish it before the 
matter cooled, but it was declined by all 
three. One editor sent a polite note, saying 
: : = that he could not publish the article as it was 
will at once stop the engine, an electric cur- | in total opposition to the views advocated by 
rent being established between the room and | his as well as by the other daily papers ; he 
the throttle valve of the engine, shutting off | added that he could not refute Dr. Van der 
the steam in an instant. By this means the | Weyde’s arguments, as he considered them 
engine was stopped at one of the mills re- | perfectly sound and correct, but that the 
cently in a few seconds, and a young girl, | daily papers had to be guided by the public 
whose clothes had become entangled in an | feeling in the matter, Comment ig super- 





durable in construction, although sold at a 
low price. We are told by the Empire City 
Electric Co., who are introducing it, that it 
is selling freely, and giving entire satisfac- 


Electrical Distribution in Berlin. 








Souls of Honesty. 


Usefal Invention. 
A very useful invention, tending to lessen 
the possibility of accidents in factories, is 
now being extensively adopted in England, 
The breaking of a glass, which is adjusted 
against the wall of every room in the mill, 





upright shaft, was released uninjured, fluous.—India Rubber World, 





Telegraph Line Adjustment. 

Under the above heading Mr. P. B. De- 
lany, who is widely known in telegraph 
circles, presented a paper at the meeting, No- 
vember 19th, of the Institute of Electrical 
Engineers, New York. The address was as 
follows : 

In this country we call a partial loss of 
current to the earth an ‘‘ escape,” to distin- 
guish that condition from a ‘‘ ground,” 
which means total loss. The terms *‘ light 
escape,” ‘“‘heavy escape” and ‘‘ ground” 
express the different degrees of depletion of 
a telegraph wire Of its current. Demoral- 
ization in the opefation of telegraphs is pro- 
poriioned, relatively, to each degree. No 
one who is not, or has not been, a teleg- 
rapher, can appreciate the trouble and tur- 
moil which a rare | day brings to a tele- 
graph wire, especially to a way wire, such, 
for instance, a8 the despatching wire of a 
railway on which there are usually a large 
number of intermediate offices, Light es- 
cape means trpuble, but heavy escape means 
chaos. Improvement in insulation has done 
much towards remedying the difficulty, but 
perfect insulation cannot be obtained, nor 
would it be altogether desirable ; for then 
the wires could not in al) cases be worked at 
as high aspeed as with the present faulty 
insulation. What is needed is an insulation 
constant in its imperfection. So long as 
bare wires are strung on poles, and rain and 
sunshine succeed each other, there will be a 
fluctuating condition of insulation, and con- 
sequently an ever changing current on the 
line, and, as a matter of course, correspond: 
ing changes in the attraction of the relay 
magnet for its armature. These changes in 
the magnetic pull necessitate readjustments 
of the retractile spring, the tension of which 
must always be regulated so as to allow the 
armature to move quickly between its limits, 
in response to the make and break of the 
circuit at the operator’s key at any station 
on the line. 

It does not follow, however, that a loss of 
current through bad insulation means a 
weakening of the electro-magnetism in all 
the relays. This is generally the effect near 
the middle of the line, provided the escape 
is about equal on either side, but at stations 
near the end of the line, where the main 
batteries are located, a heavy escape means 
a reduction of resistance of the circuit by the 
partial ground established beyond them, so 
that they get the force of the main battery 
from the terminal near them over a compari- 
tively short circuit. Under such conditions 
the stations near the ends of the line can 
work with the near terminal, and stations 
between, with a very low tension on the re- 
tractile spring, while it would be impossible 
for them to receive signals from the distant 
terminal, or offices beyond the middle of the 
line, on the same adjustment. A much 
higher tension must be put on the spring. 
On a line having an evenly distributed escape 
throughout, offices near the middle should 
not have as much difficulty in adjusting as 
offices near the ends, provided, of course, 
that the escape is not so heavy as to leave 
them insufficient current towork with. It 
frequently happens, however, that a storm 
extends only over half the line. Under this 
condition all the offices on the clear end of 
the line work with each other on a low ad- 
justment, but require a high adjustment to 
hear the offices on the storm bound end of 
the wire. Operators naturally prefer a low 
adjustment to a high one. When they are 
sending, their relay armatures and sounder 
levers respond promptly tothe manipulation 
of the keys, making the work much easier. 
With a high adjustment the drag of the 
sounder click behind the movement of the 
key renders manipulation laborious. Hence 
it is, that an operator who bas at one minute 
been receiving from a distant station, requir- 
ing high adjustment, will, when he comes 
to send a return message, turn down his ad- 
justment, so that his sounder will follow his 
key smoothly. Then if the distant station 
finds it necessary to stop him he does not feel 
the break, but goes right on sending. 

I have noticed that nearly all operators, 
good and bad, are vain of their abilities to 
send rapidly, and nearly all are ambitious to 
send faster than the operator at the receiving 
station can write it down, or in other words 
to ‘‘rush” him. This is especially true of 
young operators, but taking them collec- 
tively I do not think there is a body of 
craftsmen in existence who work so willingly 
as telegraphers. Each seems individually 
impelled to ‘‘ salt” the man at the other end 
of the line, if possible, and when he succeeds 
in making him ‘‘ break ” he mentally records 
a victory, and goes at it again with renewed 
vigor. To outsiders this self-imposed rapid 
pace may seem foolish, but to the knight of 
the key there is great glory in it. That 
great artist never lived, actor, orator, or 
musician, whose: soul was more thrilled at 
the plaudits of thousands than is the soul of 
the expert telegrapher when, with faultless 
and rapid transn.ission,he humbles a great re- 
ceiver by compelling him to beg for quarter. 

There is music in it, too, and the pride is 
pardonable, as every one who has been 
chained to @ mad stream, of dots and dashes 
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by the hour in the stilly night, bending all 
his gnergies to keep the thread and write it 
down legibly, will admit. ‘Therefore, it is 
not to be wondered at, that on way lines, 
where ambition and ability are greatly out 
of proportion, there is always trouble in bad 
weather. The operators are, in the main, 
young and inexperienced. The lines, on 
account of the large number of instruments 
in the circuits, work hard. There is ‘* break- 
ing in,” delay and bad temper. This is 
especially the case with railway telegraphs, 
where perfection is most needed. have 
never been able to understand the niggardly 
policy pursued by many great railway cor- 
porations towards their telegraph depart- 
ment. Poor pay, overwork, miserable 
accommodations, have been the rule in the 
past. While money has been lavishly spent 
on sleepers, buffets and parlor cars, and all 
kinds of luxurious upholstery and conveni- 
ences, to attract the traveler by rail, the 
rail itself, the safety of the car, train 


and passengers, have been made to depend 
on the ability of some overworked boy at 
some far off way station to resist sleep, at a 
time when he ought to be snugly tucked 





tion of telegraph lines having any consider- 
able number of way stations. I claim that 
this improvement is almost as necessary to 
the despatching wire as the air brake is to 
the train. 1t gives the despatcher control of 
all his operators, prevents interruptions and 
delays, and, if the line can be worked be- 
tween the terminal stations, all the inter- 
mediate offices will be in perfect working 
order. Their instruments will work as well 
in bad weather asin good. Operators can- 
not evade responsibility for neglect of duty 
or seek refuge behind. the excuse that their 
instruments were out of adjustment on ac- 
count of the bad condition of the line. Their 
instruments. will always be in adjustment, 
so long as the terminal offices can communi- 
cate. This, 1 wifl, in a few minutes, de- 
monstrate in a practical way over this minia- 
ture line, after a brief reference to the dia- 
gram of the circuit and connections which 
you have. 

Fig. 1 shows a telegraph line extending 
from New York to Philadelphia, with New 
Brunswick and Trenton as way stations. 
There might be 40 such stations, but these 
two will suffice for our illustration. The 


the main batteries were of «~:1al strength, 
get New York and Philadelphia on the same 
adjustment, but with greatly diminished 
current, on account of the partial ground or 
escape on either side of him. Ordinarily, 
as all telegraphers know, there is a consider- 
able margin of adjustment. I would not be 
understood to state that in all cases a radical 
change of adjustment is necessary. It will 
depend on the length of the line, the number 
of intermediate relays in the circuit, and the 
severity of the storm, or the general condi- 
tion of the circuit prevailing at the time. 

We all know, however, that on all way 
wires vexatious interferences and delays 
begin as soon as a storm sets in, and that 
New York might be calling Trenton, while 
Trenton, unconscious of the fact, might be 
endeavoring to get New York. When a 
few of these careless and inexperienced oper- 
ators let themselves loose on a long line 
during bad weather, the use of the wire is 
practically paralyzed. One of these oblivi- 
ous free lances may monopolize it for hours 
at a time, and it not infrequently happens 
that two of them, thinking the line idle, 








will strike up conversation, which an unap- 
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away in bed. 


If the traveling public would 
look more discriminately at the electrical 
equipment of railroads and take less account 
of tapestry and tinsel, they would in many 
thousands of cases, I am sure, change their 


line. lt isan encouraging sign that at last 
the keystone and foundation of railroading, 
the telegraph service, is beginning to receive 
better recognition. Instead of allowing the 
telegraph department to flounder along 
under the direction of the master of trans- 
portation or division superintendent of the 
road, with no electrical knowledge whatever, 
progressive roads now have superintendents 
of telegraph and division operators, who, by 
their practical training and experience, are 
making great strides in the improvement of 
the service. When this plan is carried out 
generally, and when purchasing agents, who 
may know all about the various other sup- 
plies necessary for running railroads, are 
relieved from the selection of electrical appa- 
ratus, a great improvement will be effected. 
It may appear all right from the commercial 
standpoint of the purchasing agent to look 
upon a relay as a relay, a battery asa battery, 
and buy those which cost the least money, but 
ten cents in the price of an instrument upon 
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Now, if you will continue your kind in- 
dulgence for a few moments, I will endeavor 
to give you a practical demonstration of 
what I have been trying to explain. 

The adjusters are now switched out. We 
start out with aclear day. All the relays on 
the line have a normal adjustment and respond 
to the manipulation of any key Philadelphia 
is sending. The instruments at Trenton, 
New Brunswick and New York all receive 
the signals. By placing a lead from the line 
and ground wires in this jar of water we have 
in effect a rain storm, with its center between 
Trenton and New Brunswick, making quite 
a heavy escape. Now, when Philadelphia 
operates his key, the Trenton instrument 
speaks up as before, but New Brunswick 
and New York are silent. New York being 
a head office, however, has experienced and 
careful operators who take the precaution to 
try the relays on a high adjustment to see if 
anything is going on. Finding the line in 
use they adapt the adjustment to the changed 
condition. Now the adjuster comes into 
action and wakes up our friend at New 
Brunswick, who would otherwise be deaf to 
calls from Trenton or Philadelphia, and 
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figure shows the ordinary outfit for closed cir- 
cuit, single current working, the system used 
almost exclusively in this country, and com- 
prising a relay, sounder and key, the only 
adjustment being the adjuster A. This in- 
strument consisis of a magnet, armature 
lever 7, pawl p, and stops a and 3, ratchet 
wheel 7 on the shaft which carries the trail 
ing finger ¢ and the circle of segments. _Al- 
ee are joined to a common 
plate. t 8S forms part of the circuit, while 
set S’ are not connected, but simply serving 
to make a smooth track for the trailing 
finger. Beginning at the Philadelphia end, 
the circuit may be easily traced from main 
battery M B and key to segment plates S, 
upon which trailer ¢ rests. From the trail 
ing finger to relay &, through relays at 
Trenton and New Brunswick to New York, 
where it goes from relay RF’ to trailer ¢’, seg- 
ment plate S, to key, maiu battery M Band 
to earth. The adjuster magnets are in the 
local circuit with the sounders SR. Fig. 2 
is a diagramatic view of the switch con- 
nections of the adjuster for throwing it in or 
out of use, as the state of the weather or line 
may require. M M are the main line wires, 
L L the locals. The switch is now in 














the effectiveness of which lives and property 
depend, from one year’s end to another, 
could not influence a practical telegrapher. 
Instead of forcing bad iron, bad wire, bad 
insulation and clumsy, cheap workmanship, 
into telegraph apparatus, the quality and 
efficiency of instruments will some day be 


the prime stipulation. I have seen many 
telegraph relays rendered almost useless for 
want of a proper retractile spring. This 
may seem a very small affair, but it is really 
very important. It affects the efficiency of 
the entire vutfit and the quality of the ser- 
vice. Upon the quality of a relay spring 
depends the working of the instrument 
quite as much as upon the quality of the 
current, and yet it is only necessary to 
glance at the apparatus in any telegraph 
office to almost invariably discover that the 
relay spring is nearer a straight piece of wire 
than a spiral, and that a half turn either 
way will throw the relay out of operation. 
At the risk of having these few criticisms 
and suggestions ascribed to interested mo- 
tives, I earnestly commend them as worthy 
of consideration. 

I will now proceed to explain how a great 
improvement may be effected in the opera- 





preciative and disgusted audience of their | 
fellows all along the line must listen to, 
while messages of life and death are awaiting 
transmission. Furthermore, operators can- 
not read so well when there is heavy escape 
on the line, because of the high adjustment 
required for their relays, and consequent 
“clipping” of the signals on the sounders 
owing to imperfect or light contact at the 
relay points. They must ** break” and call 
for repetitions, and it often happens that 
rather than do this, they will guess at imper- 
fectly received signals, the danger of which, 
especially on railroad lines, all can appreci- 
ate. The adjusting system is designed to 
overcome these difficulties. With what suc- 
cess you will soon have an opportunity to 
judge. 

By throwing the switch to the right, the 
adjuster is instantly in use. If Philadelpbia 
opens his key, and New York be adjusted, 
over the partial ground which I here insert 
between Trenton and New Brunswick to 
represent a rainy day on the line, the New 
York relay FR’ will be affected, the armature 
pulled back by its spring will leave its front 





stop, and break the local circuit in which 
are included the sounder and the adjuster 


Line 





neutral position. Of course it is never al- 
lowed to remain so, in practice, as both the 
main and local circuits would be broken. 
Fig. 3 is a perspective view of the instru- 
ment, enclosed and ready for use. 

Let us assume that the weather is fine and 
the line clear. The switch will be thrown 
to the left. The adjuster will be out of use, 
the line being connected outside of the trailer 
and segments, while a small resistance coil, 
shown on the switch, will be substituted for 
the adjuster magnet in the local circuit, the 
battery of which, on account of the ad- 
juster, is increased from two gravity cells 
to five. While the switch is in this position 
we have the present ordinary organization 
for working. Now, if a rain storm comes 
on, an intermediate carth route for the main 
batteries at New York and Philadelphia is 
established, and trouble with the adjust- 
ment of all the intermediate relays begins. 
If the escape be evenly distributed, Trenton 
will hear iladelphia on a lower adjust- 
ment than that required for hearing New 
York, while New Brunswick will get New 
York on a lower adjustment than is neces- 
sary for receiving signals from Philadelphia. 
An office in the middle of the line would, if 








magnets, the pawl on the adjuster lever en- 
gaging a tooth of the fatchet whee] 7, 
or the shaft carrying the trailer ¢’, will push 
the trailer across the blank or dead segment 
of the plate S’, thereby disconnecting the 
main battery at New York for an instant, 
during which time there is no battery on the 
_line at either end, and consequently no cur- 








rent to keep the armatures of intermediate 
relays attracted to their magnets. Therefore, 
so long as the terminal offices can communi- 
cate with each other, all the instruments be- 
tween will be in adjustment and intercom- 
munication rendered almost as easy as dur- 
=o weather. The operators at these 
offices are not only kept aware that the line 
is in use, but their relays work on a much 
lower adjustment, notwithstanding that the 
opening at one end is but for an instant. 
The armatures of the relays having been re- 
leased by this short break, will not be at- 
tracted again readily by the re-establishment 
of the partial ground, or not until the battery 
is connected again at both ends, by closing 
of the key. When an intermediate office is 
sending, the line is opened at three points, 
the key, aslong asitis held open, and at 
both ends for an instant. 








would at the same time be a ruthless tres- 
passer if he had a message to send. It will 
therefore be plain that the instruments at all 
intermediate offices must work whenever it 
is possible to work the line from one terminal 
to another under the most delicate adjust- 
ment. 


——“- 2 —_— 
“Methods of Reducing Fire Loss.” 

Under the above heading, Mr. C. J. Il. 
Woodbury, of Boston, delivered a very com- 
plete and interesting address before the 
American Society of Mechanical Engincers 
at their meeting in this city last week. 

In the course of his remarks, Mr. Wood- 
bury spoke of electric clocks as follows : 

There are a great number of varieties of 
watchmen’s record clocks. In all of them 
the record is made by marks or perforations 
upon a sheet of paper, generally circular, 
which is revolved once in 12 hours like an 
hour hand, by means of a clock work. There 
are radial lines which indicate the time, and 
they are generally provided with concentric 
circles upon the paper which designate the 
number of each of the stations visited by the 
watchman. The mechanical clocks, some- 
times in portable form, and sometimes fixed 
in each room, are being supplanted by the 
electric clocks, of which there are a great 
number of types—-all of them good, but at 
the present time preference seems to be 
given to those in which the electricity is 
generated in each of the stations by means 
of a magneto-machine, which is operated by 
the act of the watchman in making the 
record. This arrangement obviates the 
necessity of batteries, and as there is no 
electricity in the system except at the instant 
of its use, the opportunities of fraudulent 
record appear to be impossible. Especially 
in districts liable to disorder and lawlessness, 
it is desirable to have a district messenger 
signal box in the works, visited once an 
hour, with the understanding that if the call 
isnot made within 15 minutes of the ap- 
pointed time, it will be assumed that there 
is trouble and help sent at once. 

In other methods, electricity serves a use- 
ful purpose in devices for the protection 
against fire. The telephone and the city fire 
alarm system are considerej indispensable 
wherever possible. The auxijiary fire alarm 
in connection with the city circuits helps 
to save the seconds which are so precious 
at time of fire. A large amount of in- 
genuity has been expended upon various 
forms of automatic fire alarms, in which 
the heat will expand or fuse metals, or 
volatilize a liquid, and this in turn actuate 
electrical contacts and in that manner pro- 
duce a fire alarm. The general experience 
with these automatic fire alarms has not been 
as satisfactory as could be wished, on ac- 
count of their liability to get out of order, 
and in an inoperative condition, or to give 
false alarms with undesirable frequency. 

There are numerous minor electrical de- 
vices, such as an alarm and record when- 
ever a fire-proof door is opened, or an alarm 
whenever a main bearing is becoming warm. 
All these electrical devices are apt to require 
the supervision of a skilled electrician to 
maintain an assurance of their operative con- 
dition. 


- 
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SOUTHERN ELECTRICAL NEWS. 

A conveniently arranged laboratory for 
general electrical and chemical work is being 
fitted up by the Southern Bell Telephone 
and Electric Company in Atlanta. Mr. 
James A, Watton, who is well up in all 
chemical and electrical work, and has been 
connected with the company for a number 
of years, will be in charge. It is proposed 
to use the laboratory for all purposes of 
chemical and electrical testing. It has thus 
far been supplied with a Clark differential 
galvanometer and rheostat, a» Wheatstone 
bridge and galvanometer, a voltmeter and 
an ammeter of latest make, together with 
a complete assortment of furnaces and 
chemical glass ware necessary, Wires have 
been run to the operating room of the At- 
lanta Telephone Exchange, whereby the re- 
sistaneces, etc., of the subscribers line may 
be quickly and accurately determined. The 
laboratory will be of great advantage, and 








shows progress and energy on the part of | 


the telephone people. 

Mr. W. T. Gentry, manager for the 
Southern Bell Telephone Company in At- 
lanta, has just returned from an extended 
business trip in Nashville, Lousville and 
Cincinnati ; his health has much improved. 


The East Tennessee Telephone Company, | 


at Chatanooga, are placing a new Western 


Electric multiple double cord switchboard, | 


with capacity for 2,000 subscribers, wired 
for 600. The distributing board is of the 
Western Electric make of the latest pattern, 
with gold foil fuse box lightning arrester. 
The operating room and offices are entirely 
new and are very conveniently arranged, 
and all appliances are new and of the latest 
and most approved make. Mr. H. J. 
Swarts, the company’s electrician, is super- 
intending the moving. Mr. Mark Edson, 
of the Western Electric Company, Chicago, 
is in charge of connecting the switchboard. 

Mr. W. O. Rhodes, late cashier of the Cum- 
berland Telephone Company at Memphis, 
Tenn., has recently been appointed manager 
at Chattanooga for the East Tennessee Tele- 
phone Company. 

Mr. John 8. Alfred, an electrical expert 
from New Orleans who is employed by the 
South Eastern Tariff Association, an asso- 
ciation of fire insurance companies, has been 
in Atlanta for the past few weeks inspecting 
the electric plant and installations. Mr. 
Alfred has made a thorough inspection of 
vorious electric light plants and finds numer- 
ous defects, which in many instances should 
receive immediate attention to prevent acci- 
dent to life or property. In closing an 
extended report, he says: ‘‘I have just 
completed the inspection of the city instal- 
lation, so far as what is embraced by what 
are known as commercial circuit. any of 
the defects are not of as serious a character 
as anticipated. Mr. Palmer, president, and 
Mr. Wade, superintendent of the Georgia 
Electric Company, are having these defects 
removed, and I have no doubt will do all that 
is requisite to put their plant and installation 
in good condition. 

The Atlanta Constitution, in an editorial 
entitled ‘Electric Light Wires and Their 
Dangers,” makes a very fair statement, and 
says it is a believer in progress ; it believes 
in electric wires and electric lights ; it be- 
lieves that electricity is to be the motive 
power and illuminating power in the near 
future, perhaps the most useful agent that 
man has subordinated to his purposes and 





control, and goes on to state more or less 
the dangers of an improper or imperfect 
wire construction, and closes by saying that 
all dangers can be remedied without imped- 
ing in the slightest the progress of that ad- 
mirable system of lighting that has finally 
driven gas from our streets. Those inter- 
ested in the different electrical enterprises 
should heartily second the action of the city 
in providing protection against dangers. In 
any event the city ought to move at once to 
relieve public apprehension and protect pri- 
vate right. 

The Georgia Phonograph Company are 
successfully using the batteries of the Elec- 
trical Accumulator Company, of New York, 
for running their phonograph. 

Mr. N. Wilcox, of Atlanta, of the 
Thomson-Houston Company, has been in 
Macon the past day or two conferring with 
Superintendent J. W. Wilcox, of the Macon 
Light and Water Company, as to the best 


Evectric Ramway, OrTawa, ILL. 


mode of extending the wires so as to place 
the 41 additional arc lights contracted for by 
the city to be in readiness by January 15th 
next. The city will then have 70 arc lights 
for street illumination, which the city obtains 
at $120 per light per annum. This price is 
lower than the majority of cities in the South 
pay. Superintendent Wilcox will also locate 
500 extra incandescent lights. 
F. E, CLARKSON. 

Atlanta, Ga., Nov. 19, 1889. 

—_>- 
A New Gravity Cell. 

Mr. P. B. Delany, at the last meeting of 
the American Institute of Electrical Engi- 
neers, described the cell, illustrated below, as 
follows: 

‘‘In this modification of the standard 
gravity battery, the sulphate of copper 
is enclosed in the strawboard box, the 
zinc in a paper envelope, and the rim of 
the jar has attached to it on the inside by a 
sticky substance a band of rubber cloth. 
The advantages claimed for the cell are as 
follows : When the battery is first set up the 
dust of sulphate of copper is not instantly 
dissolved and diffused throughout the liquid, 
coating the zinc with copper, as is the case 
with the ordinary cell. Several minutes 











A New Gravity CELL. 


elapse before discoloration of the fluid 
begins, and then only at the bottom of the 
cell, from whence ‘it rises very gradually, 
never reaching the zinc. If the box be filled, 
the charge of copper is always uniform. 
Deposited or spongy metallic copper cannot 
fall upon the crystals from the zinc, and 


| caking or massing in the bottom of the jar is 
|thus prevented. The copper elecirode is 
| held firmly in position, always the same dis- 
tance from the zinc. 

‘* In a battery of any considerable number 
of ordinary cells it would be difficult to find 
two alike in this respect. There is little or 
no stalactite formations from the zinc, and 
consequently no local action, rendering the 
| battery very useful for open circuit work. 
| When water is poured in to make up for 
| evaporation, the equilibrium of the fluids is 
| not disturbed. The deposit on the zinc thus 
protected is easily removable, requiring no 
hacking or scraping. One zinc will endure 
two charges of sulphate of copper. 

‘The band around the rim is one of the 
most important features of the cell, as it pre- 
vents zinc sulphate from creeping over. It 
offers simply a mechanical obstruction. It 
works perfectly in practice. Of course these 
strips or bands may be applied to any battery 


requiring them. They serve equally well 
for the Leclanche battery, and to attach them 
to cells of any kind already up it is only 
necessary to see that the rims of the jars are 
clean and dry. The sticky side of the strip 
should be heated slightly and pressed on 
firmly all around.” 
<> 


The Ottawa, Ill., Electric Railway. 
A view of the first electric railway built in 
the State of Illinois, is shown in the accom- 
panying illustration. It was constructed by 
the Thomson-Houston Electric Company, 
under their well-known system, and has 
| been in operation since August 15th, 1889. 
The length of the road, including the turn- 
outs, is six miles single track. The overhead 
construction has been used throughout. The 
cars are 12 in number, four equipped with 
two 15 horse-power motors each, and eight 
with two 10 horse-power motors each. 





[NTERNATIONAL EXHIBITION 
oF 
ELECTRICAL ENGINEERING, 
GENERAL INVENTIONS AND INDUSTRIES, 
EDINBURGH, 1890. 
Patron—HER MAJESTY THE QUEEN. 
President—Tuz MARQUIS OF LOTHIAN, K.T., 
Secretary of State for Scotland. 
ProsPectutTes and Forms of APPLicaTion for 
Space may be had at the Offices—40 FREDERICK 


STREET, DINBURGH; 6 ATERLOO STREET, 
oe na’ and 8 Queen Vicroria STREET, LON- 


8S. LEE BAPTY, F.R.G.5., 


GEO. E.WATSON, C.A., 
General Manager. 


Secretary. 





A BUSINESS CHANCE. 


An Electric Light Central Station 
with 21-year franchise, 5-year con- 
tract with city, in a flourishing condi- 
tion in a live Western city, for sale ; 
satisfactory reasons given. Address 

Ks. Es. Xs., 


Care ELEcTRICAL REVIEW, 
13 Park Row, New York. 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON NOVEMBER 19, 1889. 


415,199 Dynamo electric machine; 
Daniels, Jr.. Provo City, Utah. 

4°5,252 Electric arc lamp head-light; Ronald T. 
MeDouald and Jacob Cain, Fort Wayne, Ind., 


Thos. E. 


4 assignors to the Fort Wayne Electric Light Com- 


pany, same place. 

415,274 Electro-therapeuthic appliance; Ha 

. Kane, ton, Mass. : nd 

415,305 Electric welding clamp; Elihu Thomson 
and John Tregoning, Lynn, Mass. 

415,324 415,325 Pole for electric wires; Levi R. 
Greene, Boston, Mass. 

415,327 Secondary battery; Patrick Kennedy and 
Chas. J. Diss, Brooklyn, N.Y. 

415,329 Electrode for secondary batteries; Cle- 
ment Payen, Philadelphia, Pa., assignor to the 
Electric Storage Battery. Company, Gloucester 
City, N. J. 

415,331 Secondary battery; Clement Payen, Phil- 
adelphia, Pa., assignor to the Electric Storage Bat- 
tery Company, Gloucester City, N. J. 

415,332 Mold for casting plates for use as elec- 
trodes of storage batteries; Clement Payen. Phila- 
delphia, Pa., assignor to the Electric Storage 
Battery Company, Gloucester City, N. J. 

415,335 Incandescent lamps; Jacob Reese, Pitts- 
burgh, Pa. 

415,345 Electro-medical battery; Francis More- 
ton, London, England. 

415,350 Electric motor; Harry B. Pullman, Cam- 
bridge, Ohio, assignor to the Wooley Electric Com- 
pany, same place. 

415.363 Armature core for dynamos and motors; 
Frank M. Loomis, Akren, Ohio. 

415,417 Telegraph repeater; Rich'd J. McIlhenny, 
Wilmington, N Cc. " 
_ 415,487 Automatic electric switch; Geo. H. Whit 
tingham, Baitimore, Md., assignor to the Automatic 

Electric Switch Company, same place. 

415,490 Method of constructing electrodes for 
fosenteay batteries; William H. Allen, Detroit, 

ich. 

415,491 Electric meter; Peter S. Bates, York, Pa. 

415,504 Insulator; Geo. Fowler, Peckham, County 
of Surrey, England. 

415,571 415,572 Arc lamp; Chas. E. Scribner, 
Chicago, Ills., assignor to the Western Electric 
Company, same place. 

415,573 Telephone exchange system; Chas. E. 
Scribner, Chicago, Ills., assignor to the Western 
Electric Company, same place. 

415,574 Electric police signal system; Chas. E. 
Scribner, Chicago, Ills., assignor to the Western 
Electric Company, same place. 

415,576 Process of electro-deposition of metals; 
Werner Siemens, Berlin, Germany, assignor to 
Siemens & Halske, same place. 

415,577 Electric meter; Ernst W. Siemens, Ber- 
lin, Germany, assignor to Siemens & Halske, same 
place. 

415,578 Fire alarm telegraph repeater; Francis 
A. Skelton, Newton, Mass _ 

415,600 Secondary battery; James A. Wotton 
and William R. Polk, Jr., Atlanta, Ga., said Wotton 
assignor to said Polk, Jr. 

415,617 Suspended car and motor for electric 
railways; Lorenzo J. Cody, Saulte Ste. Marie, Mich. 

415,628 Spark arrester for electric lamps; John 
R. Tanner, St. Louis, Mo., assignor of one-half to 
John J. Lahiv, same place. 

415,644 Process of electrolyzing salts of the 
alkalies; Geo. Kemer, Frankfort-on-the-Main, Prus- 
sia, and Julius Marx, Ulm-on-the-Danube, Wurtem- 
burg, Germany. 


For Sale. 


ARMINGTON 8 SIMS ENGINE. 


One 386 HP. (83 in. x 10 in.) 
One 50 “ “ (92 in. x 12 in.) 
Two 60 “ “(402 in. x 12 in.) 


NEW YORK SAFETY ENGINE. 
One 66 H. P. (10 in. x 12 in.) 





All the above are practically good 
as new, having been taken in ex- 
change for larger Armington & Sims 
Engines. 


E. F. HAMPSON & CO., 


86 Cortlandt Street, New York City. 
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ELECTRICAL CONTRACT WORK. 


DETAILED ESTIMATES uase AND CONTRACTS TAKEN 
— FoR — 
EBOQuUT r MEN T 


—— OF COMPLETE —— 


STEAM AND ELECTRICAL PLANTS 


CF ANY SYSTEM 
ARC AND INCANDESCENT ‘LIGHTING, 
CENTRAL STATIONS 


ano Evectric Street RAILWAYS OPERATED OVER- 
HEAD, UNDERGROUND, on BY STORAGE BATTERIES. 


— ADDRESS — 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. 


CONDENSERS =: = al 


Rooms 2 and 4, University Building, New York. 


Standard Electrical Test Instraments, 
AMMETERS 


AND 
VOLTMETERS 


AYRTON & PERRY 
NEW SPRING. 


Carpentier, Hart- 
mann & Co., Galva- 
nometers, Bridges 
and Rheostats. 


James W. ) has be So. 
924 Chestaut St., 


WALTHAM 




















WATCHES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 





ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
6 ano T Dey St., New YORK. 


= PEARCE & JONES 


77 and 79 JOHN ST., | 


NEW YORK CITY, 











Manufacturers of and Dealers in | 
all kinds of 


ELECTRICAL, 
Telegraph # Flectric [ight 
SUPPLIES. 


DUST PROOF BELLS. 








HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORE. 









SEND FOR CATALOGUE. 


UNDERGROUND ra , WIRES. 


We have large = for creosoting 


WILLIAMSPORT, PENN. 


334 THE WYCKOFF PIPE C0.,/, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


Telegraph Poles, de 


EUGENE F. PHILLIPS, PRESIDENT. W. H. SAWYER, Sec. & Evecrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ELECTRIC LIGHT WIRE, 


FARADAY GABLES. 


| Office and Factory, 67 STEWART STREET., PROVIDENCE, R. I. 


| New York Office, 18 Cortlandt St., P. C. Ackerman, Agt. 
JAMES COOPER, Sec. & TREASURER. 








EUGENE F. PHILLIPS, PREsIDENT. 


|EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


: FARADAY GABLES. 
Office, 204 St. James Street, MONTREAL, CANADA. 


FACTORY, ST. CABRIEL LOCKS. 
W.R. OSTRANDER &CO. 


; Hydraulic Presses. | 21, 23 & 25 ANN ST., NEW YORE, 


Manufacturers of 
SPEAKING TUBES, WHISTLES. 
ALL VARIETIES. NNUNCIAT 


meg y PUILDS, Valves, Gauges & Fittings, | Electric & Mechanical ‘Bells, 











WATSON & STILLMAN — 
BE 10 EAST 494.S7., NEW YORE CITY. De Kalb Avenue, 
j BROOKLYN. 
Special Attention to Electrical Work. | ) Send for Illustrated 
| Catalogue. 








| 
wp; Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, ILL 


MANUFACTURERS OF THE 


4 |Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


LEC 
an KS |18k20" Len SS 
INS percanor s) HWY 
NEWIORK, 


WRITES 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 











For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 





ae BOT 
is PARE F YOR Ee. 








DETROIT ELECTRICAL WORKS, 


Manufacturers of ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Send for Copy of Latest Descriptive 


Annunciator Chart. 


DETROLTT, MICH, 





CLARE: 


DYNAMO. 


MANUFACTURED BY THE 
CLARE HLHCTRIC company, 
192 BROADWAY, NEW YORK. 
ARC LIGHTING APPARATUS A SPECIALTY. 





Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 


ww. 2. GQoRDon cw co., 


ELECTRIC LIGHT AND 


Send for Catalogue. 


1156 BROADWAY, NEW YORK. 


Fuse Wire! 


POWER SPECIALTIES, 





SILKS, * 





Telephone No. 971:Spring 





ap assortment of different sizes and qualities on 
OOLS, ready for the machines, in Red, PRAIDER 
sec colors to order. Send for Sample and Prices. 


wi. ay & C0., 55 Mercer Street, New York. 


Yellow and Green. 


Mill, Bergen Point, N. J. 





DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 





GENUINE ** GONDA POROUS CUP"” 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, NW. V.. 


“GONDA” BATTERY COMPLETE. 
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CHARLES TREMAINE - “Tre feasurer 
JAMES W- EASTON =e 
—- Electrician, 








P-MINTURN SMITH = = President 
WILLIAM D" PERRY age Presi: 
G-G- FRELINGMUYSEN - Secretary 
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pee ers Ls ~ 





HR. K. THURBER, PREST. HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 


THE as = a C0, 


1a Cortiandt Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERCROUND, 
DEEP SEA AND AERIAL CABLES. 


STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JOHN A. SHEI:Y, Gen’l1l Manager. 


Ci7, LOOK TO US INCANDESCENT 
7 FOR ELECTRICAL suPPLics|LIAIMIPIs 


TRADE MARK, OF EVERY DESCRIPTION. 
—_er | We Guarantee Prompt Shipments, Low Prices, and the Best: of Goods. ALL KINDS OF FITTINGS. 


Southern Electrical Supply Company 


310 NORTH THIRD STREET, 



























































WRITE FOR CATALOGUE. sTt. LOUIS, MoO. 

| EF the Electrical Review’s WN 
The PARKER-RUSSELL MINING & M’F'G CO. WAP PR fT BE Satetoate or‘ati'ticcericat and Seien- 

ROOMS, 200 and 202 is PARE Row, NEw YoRE. 

AMERICAN CENTRAL BUILDING, 
, : SERIES LAMPS. BATTERY LAMPS. 
gig niet ges LONC LIFE. LOW PRIC HICH EFFICIENCY. 
UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. = wl aN LS 








INCANDESCENT LAMP CO. 


13 to 17 N. JEFFERSON STREET, CHICACO, ILL. 


a 
Sndustries LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 
e 


on PENNSYLVANIA RAILROAD. 
Journal of Engineering, Electricity # Chemistry THE GREAT TRUNK LINE OF THE UNITED STATES. 


—— FOR THE —— 
k. Steel Rails. St 
MECHANICAL AND MANUFACTURING TRADES.  "***suiacisra!siehe'dtasos™ ertceteg Tnrsugnose by the 


PUBLISHED EVERY FRIDAY. 

















THE SCENIC LINE TO THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, 





ANNUAL SUBSCRIPTIONS. Parr Paper, 
Te a en bai oe cea s600 $600 The /deal Train of the Nineteenth Century, 
INCLUDED IN THE POSTAL UNION, oe and a WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. 
hip a oe ~ Five Fast Express Trains Daily between New York & Western Points. 


INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, | 
JAPAN, &o.,PostFree 1075 9 00 | _. cast Express Trains between New York, Baltimore, Washington & Southern Points. 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; "Glasgow, 93 Hope 8t.; Yokohama (Japan), 32 Main St. 





| FINEST EQUIPMENT, UNEQUALLED SPEED, AND CREATEST COMFORT. 
{3S Through Parlor, Sleeping and Dining Cars on all Express Trains. 


CHARLES E. PUCH, Cen. Man. J. R. WOOD, Cen. Pass. Agent. 





American Subscriptions to “Industri } 
ELECTRICAL REVIEW. 15 Park Rose othe Tecelved by the Pabitsher of the | “SAMUEL CARPENTER, East. Pass. Agent, 849 Broadway, New York. 
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2 THE+MANSON:TAPE®& 


FOR 


PROTEGTING INSULATED WIRE JOINTS, 


AND FOR THE 


BETTER PROTEGTION OF INSULATED WIRES FROM ABRASION. 


A FIRST-CLASS ARTICLE SECOND TO NONE. PUT UP IN %-INCH WIDTHS, IN *%-POUND PACKACES. ‘“‘ FULL 
WEICHT.”’ ANY SPECIAL WIDTH FURNISHED TO ORDER. 








We would respectfully call the attention of consumers and the trade generally to the Tape we have upon the market under the above name. 
This tape is made of heavy cloth, first saturated with a preparation of its a first-class insulator, and which adds greatly to its lasting 
qualities. A compound is then a applied, of a nature that allows one layer to adhere closely to another in such a manner that it will not unwrap, 
even when exposed to the weat 
WE CLAIM THAT IT IS = BEST CLOTH TAPE IN THE MARKET. THAT IT WILL NOT OXIDIZE THE SILVER. THAT IT HAS NO SUPERIOR, AND 

HE PRICE AS LOW AS MANY INFERIOR TAPES NOW BEING SOLD IN THE MARKET. TRY IT. 


Central Electric Company, 42 La Salle Street, Chicago. 
GENERAL WESTERN AGENTS, THE OKONITE COMPANY. 











CONTINENTAL DYNAMO CO. 


wEwvT WORK. 


OFFICE: FACTORY : 


42 EXCHANGE PLACE, 162 & 164 W. 27thST. 


CO. SCHUMACHER, Prest. V. SCHALLER, Treas. P. CLAUS, Supt. 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


—-FOR— 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, New York. 


DYNAMO FLECTr 


MACHIN 








ADVANTACES CLAIMED: 


Simplicity and Solidity of Construction. 
Compactness and Small Size. 


PACRCINEER 3 





High Efficiency and No Waste of Power. NoA2S Pye. g 
No Magnetism Outside. nal . ; __ PHILADELPHIA. Bo: 
Accessibility of the Different Parts. Hetimates given ond contrasts mele Se Pr 
Lower Cost than all other known Dynamos. | “ways, &c. Steamand Hlectrical Pants’) | BROVNLED & CO., 
of any system furnished complete. DETROIT, MICE. 








DEALERS IN 
CEDAR TELEGRAPH POLES 


BOOK On mmCrnIOsLy Sle.” | SUBSCRIBE File 


AL*REVIEW PUB. COMPAR. _FOR THE Cross Arms, Pins and Brackets. 
A BRETT bar Bow, New Yor, 2.0.30 8 NOW ctect 








RIGAL REVIEW. Cedar Ties for Electric Railways. 
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COMPOUND. jan tonsenaine. 
16 Sizes, 6 to 500 EB. P. Mot yet any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘s{r2s0 4 > 


5 to 250 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable. Over 300 soid the first year. 


Ange airabaa wee Gat Rena 











eable Parts. 
italogues. 


; 156, 
HILADELPHIA, 608 Chestnu 
$T. LOUIS, 304 W. 
KANSAS CITY, t = 
SAS ins Ciel Seen 
venue, 

PINE. BLUFFS, Ark. Geo. M. Ditey 
SALT LAKE city, 259 S. Main St. | Uiah & Montana 

MONT. ’ E. St. Machinery 


TheWestinghouseMachineCo exe 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, 


TON, 
PITTSBURGH, 
ICAGO. 








Street, 
it St., M. R. Mucklé, Jr. & Co, 


ashington Ave. 
312 312’ Union Avenue. F ¥ banks 











& Sons. 


BUTTE: Granite 

SAN F +g agg 21 and 23 Fremont St., Parke & 

ec. waens = 8t., Parke & Lacy M 

C. 36 College St» | The D. A. Tompkins Co. 
Imp. & Mch. Co. 
. E. James & Co, 


R DrTe, N. 
NT, 





Ss, 
RNOOGA, TENN. 





HEA DOQOUAHTEEHS 


ee 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 
ALL SIZES READY FOR QUICK DELIVEPY. 


=== MACHINES SHOWN IN OPERATION — 


BY THE MANUFACTURERS, 


Ee. EE. Garvin c& Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR Tl.LUSTRATED CATALOGUE. 

















STREET. 


CHICACO OFFICE, 64 SOUTH CLINTON 





TELANE & BODLEY CO. 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 

. bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

= PLANTS A SPECIALTY 


THE LANE & BODLEY CO, 205,027! WATER sT., 


CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 









w= |, 
——— 3 





Ball High Speed Automatic Gut-off Engines | 


MANNING VERTICAL TUBULAR BOILERS, 


Complete Steam Plants Furnished and Erected. A 





JARVIS ENGINEERING COMPANY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINCGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 











WELLINGTON | 


L 

Agy UT OFF ENGINE 
eis 

THE BALLENGINE ¢ <6 


~“. C. R. Vincent & Co., Room 16,. 
, New York. 


MADE ONLYy 


- @ Dynamo cxiite | 
a. A By | 


W.R.SANTLEY & CO. | | 


WELLINGTON, O. 





Eastern A 
15 Cortlandt § 


R. T. WHITE, 


12 Pearl ao (Room 6), BOS TON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 





No Bolts 
through the 
Rails. 













BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 





EUREKA CONSTRUCTION SHOMAS ASHBUBNER, Western Agent, Kansas City, Mo. 
Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers, 


New Pag Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


Theee ugieee are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 





In Use, Over 2,500, 







: 2 £ F. in Steam C — 
ne \ ti aganteed. Self-contained Automatic Cat-off Engines 12 to 200 
ar rf N E , = H. P. for driving Dynamo Machines a Specialty. Illustrated 
ha Tam as = Circulars, with various data as to practical Steam 

= EE <A Engine Construction and performance, free by mail. 
——-= Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W L, SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


N. W. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Minn. 


WiLLIAMs & POTTE FR, 
15 CORTLANDT ST., NEW YORE. 


tion and Superior regulation guar- 












Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


FRICTION 
CLUTCH PULLEYS 


— AND — 


A CUT-OFF COUPLINGS, 


j They are now doing the ‘how doing the heaviest and 
| most satisfactory work in the 

| Electrical Light Plants. 

Saw M 

Flour Milis. 

Elevators and 

Packing Houses in the Country. 


Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 
BELOIT, WIS. 


Send for July, 1889, Catalogue, and see 
where and vby whom they are used. 














| 











SHEFFIELD GRATE BARS. POND =ROINEERING CO., 





61 Oliver Street, Boston. 





SEND FOR NEW CATALOGUE. 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for. Electric Light and Power. 


Ww Bel etc., 
Engines, Boilers, Fornaene,  oreee, Mestore, = Poms, 3s a a ale jen ting, designed 


Our Extended Experience ott us to Guarantee Satisfaction. Send fo for } Kew Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 
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mney, The Ane. 


- Sg ig sy Soin ig 
| A C¢ Coggeshall, UE. Aadditor/ 





OV, Sti. “a Uees Shut he 
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To Consumers of Sawyer-Man Lamps:- 








We owe an apology to consumers of Sawyer-Man Lamps for 
delay in the delivery of goods ordered by: them during the last 
few months. The superiority of the Sawyer-Man Lamps has begn 
recognized by consumers throughout the United States, and even 
abroad, in consequence of which our trade has increased so rapid- 
ly that we have now to meet the demands of over 2000 customers. 

We had hoped that the increase in our manufacturing 
facilities woitld keep pace with the demand, but.the latter has 
more than quadrupled within the year. Although our factory is the 
largest of its kind in the world, and operated twenty-four hours 
a day, we have not been able so far to.give.an output equal to the 
ever-increasing demand for our goods. 

Consumers are rapidly recognizing the fact that there 
is as much difference in the quality of the lamps as in the qual- 
ity of any other article of manufacture, and pay a higher price 
for our goods than for the product of other lamp manufacturers. 
The uniform excellence of our lamps, their long life and freedom 
from early disintegration of carbon filament (the cause of the 
blackening of the bulbs, and consequent -diminution of candle 
power), greatly offset the reduced prices of lamp manufacturers 
who make an inferior quality of goods. 

The object of this letter is to notify our customers 
that we.are now extending our factory so as to double its present 
output, and to beg their indulgence until the arrangements in 
progress for the increase of.manufacturing facilities are com- 
pleted; meanwhile, we will give our best effort to the filling of 
the orders of our present customers, who, we hope, will antici- 
pate their requirements as much as’ possible. 

Truly Yours, 


SAWYER=MAN ELECTRIC CO., 


~~ = ~ 


General Manager. 


' ¢ 
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D. SARCENT, Presid JNO. 4 BARRETT, a me ent and Co = Electrician. 
H. CUTLER, Treasu os FRANK A. PERR ET, 


rhe Elektron Manufacturing Company 


79 and 81 WASHINCTON STREET, BROOKLYN, N. Y., 


MANUFACTURERS OF 


o{ PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 
HIGHER EFFICIENCY, 


CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 














Unexcelled in Simplicity and Durabiltiy. ogi 


THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS® 4 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 








CAREFUL VESTIGATION INVITED. 





Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Sénd for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart ELectric Licht GomPany, 


EXECUTIVE OFFICES, {15 BROADWAY, NEW YORK. 


AGBNCIEBS: 
13 South 4th St., Philadelphia. 119 La Salle Street, Chicago, 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY crry, N. 


“CG. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


= a= IN THE UNITED STATES, 
LEC TRI MOTORS a a BN. Se ju : ~ Runnin Sewing Machines, Ele- 
es a am vators, Printing Presses, Venti- 
: <7 -£@) @ ‘atin evigge gg te Coffee Mills, 
From 1/s H. P. to 40 H. P. Polishing an rinding Tools, 











etc. 


NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.””° ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. NEWT WORE. 











4 AIR, 76 Market Street,| THE LEHIGH VALLEY 


omrcace, ul, GREOSOTING CO. 


- WORKS, PERTH AMBOY, N. J. 
General ct Work, in all branches of dtice, Yooh of Washington Street, EREBT CITT, ¥. 2 


Electrical Engineering. Consultation, eto. Creosoted Lumber, Unde: anes pene Tele- 























Sorrespondence confidential. TRY ME. graph Poles, Piling and Ties 
—_ C—O $$ 
Va V. ; 118 Liberty St., New York. $2.00 Per Year. 
THE CONTENTS. | Is the Best Ad- 
Each issue contains 120 more, 
STREET RAILWAY inctading 00 pages of z matter and | vertising Medium 
‘JOURNAL, A Directory of Street Railways in | Reena PA te 
118 Liberty Street, | the United States and Canada. reach Street Rail- 
A Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. | W®Y* 











rae ANNUNCIATOR, 


WITH RETURN CALL AND eens ALARM. 





MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 





This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


: PACTORY: BALL ELECTRIC LIGHT CO., 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 


NEW HAVEN CLOCK 60, 


29 Murray Street, New York. 


MANUFACTURERS OF AND DEALERS IN 


! ' FOR PRICES, ETC., SEE OUR CATALOGUE. 


Bells, Wire, Relays, Keys, Sounders, emanate 2 Te i, 


‘ot MANUFACTURERS AND DEALERS IN ELECTRICAL SUPPLIES. 4 


od EVERYTHING ELECTRICAL. be SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATORS, 
SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 114 SO. SECON , Angad Th. pergola PA. 




















RHE: NATIONAL CAREON CO. 





CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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+ DO YOU READ « 


THE COSMOPOLITAN, 


THAT BRIGHT, SPARKLING YOUNG MONTHLY MAGAZINE? 


THE COSMOPOLITAN IS PRONOUNCED BY THE PRESS “ THE BEST AND CHEAPEST ILLUSTRATED MAGAZINE” IN THE WORLD. 


SS AN UNUSUAL OPPORTUNITY 





























ELECTRICAL REVIEW, per Year (regular’price)...........2....... $3 00 
THE COSMOPOLITAN, “ We : cnt tr meron 4 240 
The Price of the two publications....................:....... $5 40 
We will furnish BOTH one Year for only......... 8s3.20 


This is a Saving of $2.20 to every Subscriber—an Unprecedented Offer. 


THE COSMOPOLITAN is a Splendidly [llustrated Periodical. 
TRY IT FOR A YEAR. 


It will be a liberal education to every member of the Household. It will make the long winter 
evenings pass pleasantly ; it is a first-class Magazine, giving annually {,300 pages by the 
ablest writers and cleverest artists—as readable a Magazine as money can 
make—a Magazine that makes a specialty of live subjects. 


Send $3.20 to the ELECTRICAL REVIEW Office, and secure both THE COSMOPOLITAN and the ELEG- 


TRIGAL REVIEW at a cost only 20 cents higher than our regular subscription price. All subscriptions 
should be sent in before January |, 1890. 


P. 0. Box 3329. ELECTRICAL REVIEW, 13 Park Row, New York, 




















Tae SPTRAGvVUE ELECTRIC RAILWAY SVs TEM 


=": The Piomeer of Successful Electric Railways. ———  — 
THE ONLY AWARD GIVEN FOR ELECTRIC RAILWAYS AT THE PARIS EXPOSITION OF 1889, WAS A GOLD MEDAL PRESENTED TO THE SPRAGUE 
ELECTRIC RAILWAY AND MOTOR COMPANY FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley Wire, Independent of Length of Line, or Number of Cars Operated. AND WHY? Because, 
thereby only can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions upon any other. The Sprague Company will guarantee to operate a 
ten mile, thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in Distribution, Less Loss in Motors; or in words that are understood by 
all, with More Car Miles Per Ton of Coal Consumed, More Miles of Line with a Given Loss, More Territory Covered by a Given Outlay, More Reserve Capacity in a Given Plant, than can be done with any other 
system. Features of Correct Mechanical tag = Owned Exclusively by the Sprague Company: Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 
the Trolley Pole, Single Lever Movement for Motor Control. No coMPETITOR OF THE SPRAGUE COMPANY CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT TO THE LETTER. 


SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORE. 






































Something New! The most useful 
One, two, three, and patented improye- 
four spindle drills for ment in drill presses 
AWARDED THE CRAND PRIZE light work. = for years is applied. 
SEND FOR THI BODK === | ; rr. = emg — 

£4 Z at : rs) es ven | ver n use. 
with’ single, endless Buy the latest and 
belts. Large drivin best. Special ma- 

pulleys, tig tener an chine order. 
variable speeds pro- oo ogue of fine 


vided. 


Dwight Site Machine Co. 


HARTFORD, CONN. 





RANCH . ~ eS ee rir.y,} i j 
eS Ce es | th rl | Root Electric Gas. Lighter. 
. > : By this system of Elec- 
tric Gas Lighting, house 
and fixture wiring are 
dispensed with. Bach 
light is complete and 
independent. Full in- 
formation will be given 

on application. 
Liberal terms to agents, 


Root Electric Gas Lighting Co., 
Rooms 612, 613 and 614, 225. Dearborn St., Chicago. 


/MANUFACTORIES IN UNITED STATES, SCOTL 


Se 





AND, FRANCE;GEF 


AT LATE PARIS EXPOSITION, 














November 30, 1889 ELECTRICAL REV LEW 








<3” 


SAWYER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NEHWWY YORK. 

















SEND FOR NEW CATALOGUE OF 


Incandescent Lampsan Supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 

















CORRESPONDENCE SOLICITED. 
PRESSELLES. 


The Neatest and Cheapest thing of the kind 
on the market. Write for prices. 


LIBERAL DISCOUNT TO THE TRADE. 
send for Catalogue of 
MACNETO BELLS, 
DISTRICT CALL BOXES, 
BATTERY BELLS, 
WOOD CLEATS, BATTERIES, 
PUSH BUTTONS, ETC. 


VIADUCT MANUFACTURING CO., 


<: CHARLES ANDIGERMAN STREETS, BALTIMORE, MD. 








COMIN LAL 
a af He 


—LEFFEL— 


WATER WHEEL. 


SEND FOR CATALOGUE. 


JAMES LEFFEL «& Co. 


"aM & MOEN 


THE OLD RELIABLE 









ROYCE & & MAREAN, 


ELECTRICAL APPARATUS 


_ Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 


| opp. Wittard’s Hote. WASHINGTON. D. C. THE 


see Telelone Compa, 


i" ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 
EcToO¢ 95 MILK ST., BOSTON, MASS. 





CPINENSLS. O.. OR 110 LIBERTY ST., N.Y, 























This Company owns the Letters Patent granted 
_to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 


phones, not furnished by it or its licensees, re- 

a l| ting 8, b A 8, 0 8 e 4 8. sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 

ADDRESS 

WILLIAM B. McLEAN, BOOKS 22S 


Nos. 1038 to 1050 33d ST., PITTSBURGH, PA. eee sec 


Park Row, New York. P. 0. 
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EXCELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


+<{ FOR kel MOTORS 6 ns be 


WOoOvUND FOR ANY CURRENT. PEREEHCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











OFFIGE, 115 BROADWAY,N. Y. WESTERN OFFIGCE, 11 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K K.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON CoO., 
FACTORIES: WATERBURY, CONN. 









































3 Park Row, New York, P. 0. Box, 3,329, 6 


J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORK AGENT. 
ON BLBCTRICAL SUBIECTS | M 
Will be mailed to any address, postage prepaid, on receipt of price, Address, an ufactu r rs : 
BOOK ELECTRICAL REVIEW PUB. COMPANY, ers e— 





ernsteinflectric((o. 
INCANDESCENT LAMPS 


-——— FOR -— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the | 
only socket having insulating material for the | 
outside parts. 


Send for Illustrated Catalogue. T For the Electrichl Review’s ~’ 1 
Ww 54 3 E Catalogue of all Electrical and Svien- 
= 





18 Fulton Street, Brooklyn. E, D. 





H.E.&C. BAXTER, 











620 Atlantic Ave., BOSTON. tifie Books. 
CHICAGO OFFICE, 80 ADAMS ST., GEORGE CUTTER, Agert. Row, NEV YORE... 
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O. E. MADDEN, President. E. T. CILLILAND, Vic side 


THE EMPIRE CITY ELECTRIC C0,, 


15 DEY STREET, NEW YORK. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies ai Material 








Housework Supplies, 
Fire Alarm Apparatus, 


Poles, Brackets, Pins, [nsulators, 


Switches, Cut-Outs, Mouldings, 


Bare and Insulated Wire. 
EVERY TING IN THE ELEGTRIGAL LINE. 








= SEND FOR CATALOGUE AND PRICES. 











OF ALL KINDS FOR 


Light, Railway, Power, Telegraph i Telephone fompanies. 











) NEW ENGLAND 
BUTT v0, 


Providence, R. I., 


Braiding ‘Machinery 


FOR COVERING 








TELEPHONE 
- ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 


- ee - 
16x24 DOUBLE BRAIDER. 





J. ELLIOTT SHAW é ACO. 


* D; aD NI 


1 AAI 


169 











THE E.S. GREELEY & CO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 


AGENTS FOR 


Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting,« 


Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 


Poreelain Electrical | Supplies and $pecialties, 


WW | 
. EMPIRE CHINA WORKS, 
1444166 Greene SL, GREENPOINT, BROOKLYN, BDL. 


are is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and “GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 














For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 


is PARE ROW, NEW YORE. 





‘| PHOSPHOR- -BRONZE 
INGOTS, CASTINGS & MANUFACTURES 
THE PHOSPHOR peonze SMELTING CO. LIMITED 
512 AR H ma USA. 
ORIGINAL | FACT PHOR 
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Thomson Houston Apparats 


+* FOR « 


INCANDESCENT LIGHTING 
ALTERNATING CURRENTS 


IN DESIGN, FINISH AND OPERATION I$ UNEQUALLED. 
‘ 
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Simple in Construction. Perfect Ventilation of the Armature. Spherical Bearings. 
Interchangeable Parts. Minimum of Repairs. Automatic Self-Regulation. Economical Operation. 








DYNAMOS. LAMPS. TRANSFORMERS. CURRENT INDICATORS. 
POTENTIAL INDICATORS. LIGHTNING ARRESTERS. METERS. 


COMPLETE STATION EQUIPMENTS. 








THE THOMSON-HOUSTON ELECTRIC Co., 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, III. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. ‘ 408 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 
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Economical Arc Lamps, 


FOR INCANDESCENT CIRCUITS. 





WHEN WRITING PLEASE STATE 


A 





KINSMAN LAMP. 








FOR PRICES AND INFORMATION REGARDING OUR NEW AND IMPROVED 


MULTIPLE ARC, MULTIPLE SERIES AND SEARCH LAMPS, 


ADDRESS — 


THE ELECTRIC CONSTRUCTION AND SUPPLY 60. 18 Cortlandt Street, New York City 


VOLTACE AND SYSTEM USED. 











KINSMAN LAMP. 





OUR NEW ILLUSTRATED 
Electric |,ight s# Power (atalogue, 


>t Now. SGO. &§ 


Replete with the most advanced ideas and suggestions regarding 
proper material to be used for the construction and operation of 
Electric Light and Power Circuits, and the opinions of scientific 
and practical electrical engineers. 

(@- No purchaser of supplies for Electric Light and Power 
Plants should be without one. 


(@- Please refer to Catalogue and use trade numbers when 
ordering, it will do much towards prompt and _ satistactory 
shipments. 


THE ELECTRICAL SUPPLY CO. 


Western Office and Warehouse, 


171 RANDOLPH STREET, 
CHICAGO. 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON al STEEL 


MANUFACTURERS OF 


Eastern Office and Factories, 
ANSONIA, - - CONN. 





PATENT GALVANIZED TELEGRAPH & TELEPHONE WRE, 


In Long Lengths, Galvanized by our Patent ee | 
Process. 





The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly age 9 


sured for electric purposes, has filled every requisition as regards strength, evenness of quality, an 
mnductive capacity. 
Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


‘ice.’* Sent free on application. 


Mow York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 











NEW YORK BELTI NG & PACKINC CO. 


JOHN H. CHEEVER, Treasurer. 15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers In the United States of 


VULCANIZED RUBBER 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
=, Largest Belts made in the World for the 
! principal elevators at Chicago, Buffalo and 
ew York. 
































We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Baffalo, 124-128 Washington St. 

New Orleans, 8-12 N. Peters Street, 
Kansas City, 1311 & 1313 West 12th St. 
Richmond, 1206 East Main St 





ewes 308 + ee St., 


Chicago, 151 Lake St., 

S;. Lou 907-911 North Main St., 
Denver, 1601-1611 17th St. 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 
Cleveland, 176 Superior St., 


European Branch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 





Warerooms, 224-232 Canal St., 118-126 Walker St., 
Manufactory, ‘ashing & Gariten Avenues, Brooklyn. 
OXLEY, GIDDINGS & ENOS, 


‘Flectroliers w# (ombination Fixtures 


UNSURPASSED FACILITIES 
" @NGANDESCENT LIGHTING. saint 4g 
Special designs furnished upon application. estions from architects and 
decorators faithfully ma. 








TRACE Mame 





For producing 
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Haro RUBBER. ) ae 
PREARCTRICAL purposes 


@PECIALTIES OF ALL KINDS TO ORDER 


= Sen. mer ATALOGUE. <— 





S. , N. Y. 





L°,TTOMMEDIEU & CO., Eastern Agents, 65 Reade St., 





RUBBER Coons 


Crh RICAL PurPos ES 


“RUBBER TAPE . 


ici 


| vs 


HE Bk Goooricr Co. 
AHPRON ad 4-2-3 Mee WORKS 
AKRON, OH/O 
: ‘54 
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S.Y. L{-HOMMEDIEU & CoO., Eastern Agents, 65 Reade St., N. Y. 








ELEGTRIG 








LIGHT GARBONS, 





E°ARADAYVYT CARBON Co., 
PITTSBURGH, PA. 
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tom Neots" GATE CITY ELECTRIC COMPANY 


— — HAVE A FULL STOCK OF — 


ELECTRICAL SUPPLIES 


And will make LOW Prices and PROMPT Shipments. 


wettw'Stius. 522 DELAWAREST,- - KANSAS CITY, MO. 








THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark, 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, [11 Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 








ie ——__ 


BOR ETCHED’ 
1 cL ROUGHED. 














>}: 1 * Tee BEST 


y Disque Leclanché Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST eno ALL GIVING ENTIRE SATiS- 






ASK ANY ONE OF THE MANY USERS OF THE SAME. 

( THE REASON WHY, is simply because our processes are the most perfect and our materials used 
1m in the manufacture are the very best selections that can be obtained. 
PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 


ii Porous Cups, 35 cents, Subject to Discount in Quantity. 


| ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
i) J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. 


Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”” 
J. H. BUNNELL & GO., 
106 ec 108 Liberty Street, NEVYVT YORE. 


Send for our Latest Catalogue No. 6, of January, 1888. 
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= THE = 


WESTINGHOUSE ELECTRIC CO’S 


Svs TE We 


INCANDESCENT LIGHTING 


BY ALTERNATE CURRENTS. 
























PERFECTED BY YEARS OF EXPERIENCE. 











DYNAMOS FOR 500, 750, 1,500, 3,000, 5,000 16 CANDLE-POWER LAMPS 


COMPLETE CENTRAL STATION APPARATUS. 
CONVERTERS. METERS. 
THE WESTINGHOUSE ELECTRIC CO. 


PITTSBURCH, PENNA., U. S. A. 






























BOSTON, NEW YORK, CHICAGO, ST. LOUIS, CINCINNATI, SAN FRANCISCO, 
PORTLAND, CHARLOTTE, DALLAS. 
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Fort Wayne Electric Company, 


FORT WwiaYyYynNE, IND 


The most carefully worked out and Complete dbvecing System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 















| MANUFACTURERS 


| Slattery Induction Syste 


OF INCANDESCENT LIGHTING, 





AND THE 


= > Oo | WOOD” SYSTEM 

SLATTERY DYNAMO, LAMP AND CONVERTER. OF ARC LIGHTING. Ey ee 

Main Office and Works, F*ort VW ayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
EF. ADAMS SUC’S, CITY OF MEXICO. 


The Perkins Electric Lamp Go. 


314 PEARL ST., HARTFORD, CONN. 


MANUFACTURERS OF THE 


Perkins Incandescent Lamps and Sockets. 
































Lamps of any Voltage. 
Lamps of any Candle Power. 
Lamps to Fit any Socket. 











GORRESPONDENGE SOLIGITED. 


Chicago Office: W. G. Halm, 54 Franklin Street. 








